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FOREWORD 


Development  of  the  ATLAS  integrated  structural  analysis 
arid  design  system  was  initiated  by  The  Boeing  Commercial  Airplane 
Company  in  1969.  Continued  development  efforts  have  resulted  in 
the  release  and  application  of  several  extended  versions  of  the 
system  to  aerospace  and  civilian  structures.  Those  capabilities 
of  the  current  ATLAS  version  developed  under  the  NASA  Langley 
Contract  No,  NASI- 129 11  include  the  following:  geometry  control, 

thermal  stress,  fuel  generation/management,  payload  management, 
loadability  curve  generation,  flutter  solution,  residual 
flexibility,  strength  design  of  composites,  thermal  fully 
stressed  design,  and  interactive  graphics.  The  monitor  of  this 
contract  was  G.  L.  Giles.  The  inertia  loading  capability  was 
developed  under  the  Array  Contract  No,  DAAG46-75-C-0072. 

This  document  is  one  volume  of  a series  of  docuraents 
describing  the  ATLAS  System.  The  remaining  documents  present 
details  of  the  program  design,  the  input  and  execution  data,  the 
engineering  method  used  by  the  computational  modules,  and  system- 
demonstration  problems. 


The  key  responsibilities  f or-  development  of  ATLAS  have 
been  within  the  Integrated  Anlaysis/Design  Systems  Group  of  the 
Structures  Research  Unit  of  BCAC  and  the  ATLAS  System  Group  of 
the  BCS  Integrated  Systems  and  Systems  Technology  Unit.  R.  E, 
Miller,  Jr.  was  the  Program  Manager  of  ATLAS  up  to  1976  after 
which  K.  H,  Dickenson  assumed  this  position.  The  current  ATLAS 
System  is  the  result  of  the  combined  efforts  of  many  Boeing 
engineering  and  programming  personnel.  Those  who  contributed 
directly  to  the  current  version  of  ATLAS  are  as  follows: 


B.  F,  Backman 
G.  N.  Bates 
L.  G.  Carpenter 
R.  E.  Clemmons 

R.  L,  Dreisbach 
W,  J,  Erickson 

S,  H.  Gadre 
F,  P,  Gray 

D,  w.  Halstead 


H,  B.  Hansteen 
B.  A.  Harrison 
J.  M.  Held 
M.  y*  Hirayama 
J.  R.  Hogley 
H.  E.  Huffman 
D.  W, .Johnson 
A.  S.  Kawaguchi 


C.  D,  Mounier 

F,  D,  Nelson 
M.  C.  Redman 

R.  A.  Samuel 
M,  Tamekuni 

G.  von  Limbach 

S.  O.  Wahlstrom 
R.  A.  Woodward 
K.  K.  Yagi 


ABSTRACT 


A complete  catalog  is  presented  for  the  Random  Access 
Files  used  by  the  ATLAS  integrated  structural  analysis  and  design 
system.  ATLAS  consists  of  several  technical  computation  modules 
which  output  data  matrices  to  corresponding  Random  Access  Files. 

A description  of  the  matrices  written  on  these  files  is  contained 
herein. 
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1.0  INTRODUCTION 


ATLAS  is  an  integrated  structural  analysis  and  design 
system  operational  on  the  control  Data  Corporation  (CDC) 
6600/CYBER  computers  in  a batch  mode  or  in  a time-shared  mode  via 
interactive  text  or  graphic  terminals.  It  is  a modular  system  of 
computer  codes  with  common  executive  and  data-base  mangement 
components.  ATLAS  provides  an  extensive  set  of  general-purpose 
technical  programs  with  aeroelastic  analytical  capabilities 
including  stiffness,  stress,  loads,  mass,  substrueturing, 
strength  design,  unsteady  aerodynamics,  vibration  and  flutter 
analyses.  A finite- element  structural-analysis  approach  is  used 
wherein  the  distributed  physical  properties  of  the  problem  are 
represented  by  a finite  number  of  idealized  elements. 

This  document  presents  detailed  descriptions  of  all  the 
matrices  written  on  the  system  Random  Access  Files. 

Documentation  of  the  system  architecture  and  user  interfaces  are 
contained  in  references  1-1  and  1-2. 


2.0  CATALOG  OF  FILES  AND  MATRIX  INDEX 


NAME 

ADDIRNF  CATALOG 

TITLE 

PAGE 

XXXXX 

Addint  data  case  control  matrix 

10.1 

XXXXXyy 

Generalized  airforce  matrix 

10.3 

AF10RNF  CATALOG 

ACMij 

Aerodynamic  control  matrix 

20.1 

CAyijAl 

Component  force  matrices 

20.5 

CGCij 

Control  surface  geometry 

20.6 

CTCij 

6e(XBetry  correspondence  table 

20.7 

GPOijAl 

Generalized  force  matrix 

20.9 

MiCij 

Main  surface  geometry  (Part  1) 

20.10 

M2Cij 

Main  surface  geometry  (Peirt  2> 

20.13 

SAyijAl 

Sectional  force  matrices 

20.16 

siiaij 

Static  induction  matrix 

20.18 

TGCij 

Tab  surface  geometry 

20.19 

Wxxij 

Mode  sbapes  matrix 

20.20 

XMpij 

Lift  curve  slope  matrix 

20.21 

BUCKRNF  CATALOG 

BSETCpW 

Buckling  set  condition  matrix 

30.1 

EIGENbs 

Buckling  eigenvalues 

30.2 

MjJDESbs 

Buckling  eigenvectors 

30.3 

DATARNF  CATALOG 
Element  key  preprocessor 

ADATDIR  ATLAS  data  directory  50.1 

AF1  preprocessor 


AFCCi 

AF1  control  surface  correspondence 

matrix 

50.3 

AFCFi 

API  direct  modification  data 

50  .4 

AFCGi 

AFI  control  STirface  geometry 

50.6 

AFCSi 

API  control  matrix 

50.8 

AFDMi 

API  MO  modification  data 

50.10 

AFMCi 

API  modal  control 

50.11 

AFMGi 

API  main  surface  geometry 

50.13 

2.1 


NAME 


PAGE 


AFPMi 

AFRBi 

AFSLi 

AFTCi 

AFTGi 

AFURi 

AFYGi 


AF1  sectional  pitching  mom^xt 
distributions  50.  tS 

AFt  rigid  body  modes  50.17 

AFt  sectional  lift  data  50.18 

AF1  tab  surface  correspondence  matrix  50.20 
AF1  tab  geomet^  50.21 

AF1  unit  rotation  modes  50.23 

AFl  strip  geometry  50.25 


Machbox  preprocessor 


B^i 

Planform  geometry  data 

50.26 

Dublat-lattice  preprocessor 

DLBGi 

Body  interference  surface  geometry 

50.33 

DLCSi 

Control  and  size  matrix 

50.35 

DLDIi 

Body  doublet  geometry  matrix 

50-37 

DLMCi 

Modal  control  matrix 

50.39 

DLPGi 

Lifting  surface  geometry  matrix 

50-41 

DLPIi 

Pressure  scaling  data 

50-43 

DLRBi 

Rigid  body  modes  matrix 

50.45 

DLSSi 

Subset  data  matrix 

50  .46 

DLVIi 

Velocity  profile  data 

50.48 

Geometry  preprocessor 

GC^ID 

Component  ID  matrix 

50.50 

GDEF001 

Geometry  component  data 

50.51 

Detail  qeometry 

preprocessor 

• 

GKDOOIa 

Spacing  matrix 

50-52 

GKEOOIa 

Spacing  lower  bounds  matrix 

50.54 

GRFOOIa 

Spacing  upper  botmds  matrix 

50.56 

GKSOOIa 

Cross  section  loatrix 

50.58 

GKTOOIa 

Cross  section  lower  bounds  matrix 

50.60 

GKUOOIa 

Cross  section  upper  bounds  matrix 

50.62 

Interact  preprocessor 


lACVsss 

Ass^nbly  control  vector 

50.64 

IDLCsss 

Downward  loadcase  runcode  matrix 

50.65 

lElCssS 

Loadcase  expansion  runcode  matrix 

50.66 

2.2 


NAME 

TITLE 

PAGE 

IFAVsss 

Freedom  activity  vector 

50.67 

ILCLsss 

Loadcase  correspondence  table 

50.68 

ILC^SS 

Loadcase  correspondence  table  without 

text  string 

50.69 

ILDjasss 

Loadcase  downward  order  vector 

50.70 

ILFASSS 

Loads  freedom  activity  vector 

50.71 

ILj9CSSS 

Local  coordinate  systems  matrix 

50.72 

ILRCSSS 

Reduced  loads  runcode  matrix 

50.73 

IMCISSS 

Modal  correspondeace  table 

50.74 

IMDMSSS 

Modal  data  matrix 

50.76 

IRFVSSS 

Retained  freedom  vector 

50.77 

ISPMsss 

Sorting  pointer  matrix 

50.78 

ISECsss 

Reduced  stiffness  runcode  matrix 

50.79 

ISRTsss 

Substructure  sorting  matrix 

50.80 

ISSCsss 

Substructure  definition  vector 

50.81 

ISSSCjiXR 

Set/stage— substructure  correspondence 

vector 

50.82 

ITRBSSS 

Substructure  traceback  matrix 

50.84 

ZUFRSSS 

User  freedcaa  ref  erence  table 

50.85 

Element  key  preprocessor 

KELEKESr  Element  key  matrix  50.87 

Material  preprocessor 

KMATERk  Material  code  matrix  50.t04 

KM00001  Material  data  matrices  50.105 

RCMSUMM  COoi{>oslte  material  matrix  50.107 

Stiffness  preprocessor 


KEC^MAa 

KEPCVRa 

KEPCVIa 

KEPCVTJa 

KINPCSa 

KLCTOOa 

KMELNiaa 
KMC  100  a 
KNDqfTNa 
KM^OO  la 


Fl^lble  element  control  matrix  50.109 
Element  property  code  matrices  50.110 
Element  property  code  matrices  50.110 
Element  propezty  code  matrices  50.110 
Modal  Input  coordinate  system  50.111 
Flexible  element  correspondence  table  50.112 
Local  coordinate  ^stem  matrix  50.113 
Flexible  element  nodal  matrix  50.114 
Modal  correspcMndence  table  50.116 
Modal  connectivity  matrix  50.118 
El^oent  nodal  data  matrix  50.120 
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NAME 


KNeALTa 

KPAPMSI 

KPR0PSa 

KSFOOIa 

Boundary  condition 

KACVOba 

KC00Rba 

KDOOIba 

KRFVOba 

KUFRTOa 

Loads  preprocessor 

LC0MBba 

LC00Rba 

LDOOIba 

LEOOIba 

LEDIRba 

LLC00ba 

LNOOIba 

LNTLTba 

LR0TNba 

LTOOIba 

LTLCCba 

LUOOIba 

LUXOIba 

Mass  preprocessor 

MCMASga 
MCMN0Da 
MC0NDTa 
MFATUDa 
MFC0NDa 
MFL0ADa 
MFMUSEa 
MFULff a 
MH0LDSa 
MLABELa 
MLCTOOa 
ML0Cppa 
MLUMPOa 


mm 

Nodal  data  matrix 
Parameter  matrix 
Property  data  matrix 
Flexible  elemnt  data  matrices 

preprocessor 

Asseiobly  control  vector 
Loadcase  correspondence  table 
Specified  displaceroent  matrix 
Retained  freedom  vector 
User  freedom  reference  table 


Combined  loadcase  matrix 
Loadcase  correspondence  table 
specified  displacement  matrices 
Specified  load  matrices 
Element  load  direction  matrix 
Loadcase  correspondence  table 
{without  text  string) 

Direct  nodal  loads  matrices 
Nodal  thermal  load  index  table 
Rotational  inertia  loads  matrix 
Nodal  thermal  load  matrices 
Thermal  loadcase  correspondence  table 
Element  thermal  loads  matrix 
Element  thermal  load  correspondence 


Concentrated  mass  data  matrix 
Unique  concentrated  mass  nodes 
Condition  data  matrix 
Fuel  condition  attitude  matrix 
Fuel  condition  data  matrix 
Fuel  management  loading  matrix 
Fuel  management  usage  matrix 
Fuel  element  data  matrices 
Cargo  hold  geometry  matrix 
Weight  statement  label  data 
Mass  element  correspondence  table 
Payload  element  data  matrices 
Mass  lumping  data 


PAGE 

50 . 1 22 

50.123 
50.125 
50.127 


50.131 

50. 132 

50. 133 

50.134 

50.135 


50.137 

50.138 

50. 139 

50. 140 

50.141 

50.142 

50.143 

50. 144 

50.145 

50.146 

50.147 

50. 148 

50.149 


50 . 1 50 

50.151 

50.152 

50.153 

50 .154 

50.155 
50.  157 
50.177 
50.159 
50.  161 

50. 162 
50.177 

50. 163 


2.4 


NAME 

MM£IN0a 

MPANUia 

MPARMS1 

MPC0NDa 

MPL0ADa 

MPXeiCLa 

MPN0CTa 
MPN0DLa 
MPSETha 
MSFOOIa 
MTANKS  a 
MWTFACa 
MWTFTta 

Btsiaa..B£g££oceasgr 

NALI0WC 
NALL0WS 
NBIOOIa 
NBT3CTAB 
NCOOIba 
NDOOIba 
NDLCRba 
NEM0DUL 
NGM0DUL 
NITYPEa 
NKSO0 1 a 
NLOOIba 
NMATERa 
NM0DTAE 
NMSOOIa 
N0CNTRa 
N0DVCCa 
N0DOO1a 
NPARAMa 
NPBOOIa 
NPDOOIa 
NSMCNTa 
NSMKEYa 
NSPOOIa 
NSTOOIa 
NTOOIba 
NTLCRba 
NVARIAa 


TITLE 

PAGE 

Mass  element  nodal  matrix 

50. 164 

Auxili^u:y  panel  data  matrix 

50.166 

Mass  module  control  data 

50.167 

Payload  conditions  matrix 

50.169 

Payload  loading  data 

seat  location- local  coordinate 

50.170 

systems  matrix 

50.172 

Seat  location  correspondence  table 

50.173 

seat  location  data  matrix 

50. 175 

Mass  panel  subset  matrix 

50. 176 

Mass  element  data  matrices 

50.  177 

Fuel  tank  data  matrix 

50.180 

Element  weight  factors 

50. 182 

weight  factor  table  matrix 

50. 183 

Compression  allowables  table 

50. 

185 

shear  allowables  table 

50. 

187 

Buckling  interaction  data  matrix 

50. 

189 

Buckling  tables  index  matrix 

50. 

190 

Design  load  control  matrices 

50. 

191 

Temperature  data  control  matrix 

50. 

192 

Design  loadcase  matrix 

50. 

193 

Elasticity  modulus  table 

50. 

195 

Shear  modulus  table 

50. 

197 

Element  types  and  partitions 

50. 

199 

Element  control  matrices 

50. 

201 

Design  loads  matrices 

50. 

202 

Material  code  reference  matrix 

50. 

204 

Modulus  tables  index  matrix 

50. 

205 

Margin  of  safety  matrices 

50. 

206 

optimization  control  matrix 

50. 

208 

Variable  constants  control  matrix 

50. 

209 

Optimization  data  matrix 

50. 

210 

Parameter  matrix 

50. 

212 

Bound  data  matrices 

50. 

213 

Design  data  raatrices 

50. 

215 

Smoothing  property  control  matrix 

50. 

217 

Smoothing  problem  key  matrix 

50. 

219 

Smoothing  property  data  matrix 

50. 

221 

Restrain  sizing  matrix 

50. 

222 

Temperature  data  matrices 

50. 

223 

Thermal  design  load  case  matrix 

50. 

225 

Variable  constraints  data  matrix 

50. 

227 

2.5 


NAME  TITLE  PAGE 


RH03  preprocessor 

R30i000  RH03  case  data  roatrix  50.228 

RCiriOOO  Cubic  hinge  rotation  matrices  50.236 

Subset  definition  preprocessor 

SEKddda  Stiffness  element  stjbset  matrix  50.237 

SEMddda  Mass  element  subset  matrix  50 . 237 

SGKddda  Stiffness  ordered  element  subset  50.238 

SGMddda  Mass  ordered  element  subset  50.238 

SNKddda  Stiffness  node  subset  matrix  50.239 

SPKddda  Ordered  nodal  subset  matrix  50.240 


Stress  preprocessor 


SUDlsba  Superposition  displacement  constraints  50.241 

SULCTba  Superposition  loadcase  labels  50.243 

SUPERba  Superposition  stage  data  50.244 

SUFSTGa  Superposition  stage  table  50.246 

SUSTRba  Superposition  stress  constraints  50.247 

Flutter  preprocessor 

ULCSi  Flutter  data  matrix  50.249 

DESIRNF  CATALOG 

DESPARa  History  parameter  matrix  60. 1 

HISTRYa  History  min.  margin  of  safety  matrix  60. 2 

MOOIcba  Strength  min.  margin  of  safety  matrices  60.3 

MINOIca  Resize  min.  margin  of  safety  matrices  60.4 

MPARcba  Strength  parauneter  matrix  for  output 

margins  of  safety  60.5 

MP0OO1a  Pointer  matrix  for  minimum  margins 

of  safety  60.6 

MTARcba  Thermal  design  parameter  matrix 

for  output  margins  of  safety  60.7 

NOOIcba  Thermal  design  minimum  margins  of 

safety  matrix  60.8 

SOOIcba  Strength  margin  of  safety  matrix  60.9 


2.6 


T1TI.E  PAGE 


SMIMcba  St:rength  margins  of  safety  matrix  60.10 

TOO  Icba  Thermal  design  margin  of 

safety  matrix  60.12 

TMlMcba  Thermal  MIN-MAX  margins  of 

safety  matrix  60.13 

LUBLRNF  CATALOG 

ACMijOO  Dublat  control  matrix  70.1 

BiCijOO  Box  geometry  matrix  (part  I)  70.4 

B2Cij00  Box  geometry  matrix  (part  II)  70.6 

DBCijOO  Body  doublet  matrix  70.8 

GFOijkl  Generalized  forces  matrix  70.10 

M1J?ij00  1/4  chord  displacenient  matrix  70.11 

MS^ijOO  3/4  chord  dxsplacements  and  slopes  70.12 

PDp^ijjkl  Pressure  dlfterence  matrices  70.13 

PSCi^OO  Pressure  scaling  matrix  70.14 

QOOxxJcl  Quasi-inverse  matrix  (0-partition)  70.16 

Qzzxxkl  Quasx-inverse  matrix  (lower/upper 

partitions)  70.17 

SBCijOO  Strip/hox  correspondence  table  matrix  70.18 

SD^ijkl  Stability  derivatives  matrix  70.20 

SFBijikl  Body  sectional  forces  matrix  70.21 

SI19i3kl  Sxurface  sectional  forces  matrix  70.22 

SGCijOO  Strip  geometry  matrix  70.23 

VPCijOO  Velocity  profile  matrix  70.25 

EXTRRNF  CATAL^ 

DBBXTNM  Extract  name  list  matrix  80.1 

DBINDBX  Data  base  index  name  matrix  80.2 

DBEXC^  Extract  control  matrix  80.3 

DBOOIrr  Extracted  data  matrices  80.7 

DBINDrr  Extracted  data  key  index  matrix  80.8 

****IjST  Subset  namelist  matrices  80.9 

**NMxxx  Subset  matrices  80 . 10 

SITM001  Label  subset  matrix  80.12 

SPRddda  Boundary  def  intion  sub^t  matrix  80.13 

FLEXRNF  CATA4j>G 

xxxxx  Fl^air  data  case  control  matrix  90.1 

xxxxxyy  Generalized  airforce  matrix  90.3 


2.7 


NftME 


TITLE 


PAGE 


FLUTRNF  CATALOG 

Pitipv  jw 

Eigensolubion  data  matrix 

100.1 

PLBCij 

Output  control  data  matrix 

100.3 

PPiupvj 

Plot  control  matrix 

100.4 

PPiiipvjx 

Plot  data  matrix 

100.6 

PRiupvj 

Output  print  data  matrix 

100.7 

INTERNP  CATALOG 

' 

Cddd 

Interpolation  coefficient  matrices 

110.1 

INTABLE 

Interpolation  table 

110.15 

LOADRNP  CATALOG 

DAOOIba 

Specified  displacement  matrices 

120.1 

DC^ggfRba. 

Load  case  correspondence  table 

120.2 

ELOOIba 

Element  temperature  matrix 

120.3 

ELCPNba 

Element  temperature  control 

120.5 

IBOOIba 

Composite  element  initial  stress  inatrixt20.6 

IBCOIba 

Composite  element  initial  stress 

control  matrix 

120.7 

ISOOIba 

Initial  stress  matrices 

120.8 

ISCOIba 

Initial  stress  control  matrices 

120-9 

LAOOIba 

Nodal  loads  matrices 

120.10 

LPAVOba 

Loads  freedom  activity  vector 

120.11 

RSULTba 

Applied  loads  resultant  matrix 

120.12 

MACHRNP  CATALOG 

ACMij 

Aerodynamic  control  matrix 

130.1 

ACNijkl 

AlC  names  matrix 

130.3 

AICCeee 

Velocity  potential  AIC  matrix 

130.4 

AICINDX 

AIC  index  matrix 

130.5 

AICMeee 

AIC  pointer  matrix 

130.7 

AlCPeee 

Planar  AIC  matrix 

130.8 

AlCVeee 

Sidewash  7VIC  matrix 

130,10 

AlCWeee 

Upwash  AIC  matrix 

130.11 

BLnijkl 

Box  lift  matrix 

130.12 

BjaxijkT 

Noncoplanar-tail  box  code  matrix 

130.13 

B^KijkW 

Wing  box  code  matrix 

130.14 

CMnijkl 

Sectional  moment  matrix 

130.15 

DWPijkl 

Noinnal  wash  pointer  matrix 

130.16 

2.8 


NAME 


EXPij 

GACijkl 

GCIijkl 

GFO i jkl 

ISPijk 

LNnijkl 

LTnijkl 

MOnijkl 

MPTijk 

PCnijkl 

PSTijkl 

PSWijkl 

SACijkl 

SBnijkl 

SCIijkl 

SFOijkl 
SLni jkl 
SMni jkl 
SPnijkl 

SSnijkl 
STnijkl 
SUnijkl 
SVni jkl 
UNnijkl 
UTnijkl 
VPnijkl 
WSni jkl 


MASSBNF  CATALOG 

CgOOOIa 

CVECppa 

FTttOla 

FTINDXa 


TITLE 


PAGE 


Machbox  ececution  parameter  niatrix 

Real  generalized  aerodynainic 

coefficient  matrix 

Imaginary  generalized  aerodynamic 

coefficient  matrix 

Generalized  force  matrix 

Mode  shape  printing  pointer  matrix 

Wing  or  wing/tail  lower  surface 

normal  wash  matrix 

Non-co planar  tail  lower  surface 

normal  wash  matrix 

Mode  shapes  matrix 

Planform  pointer  matrix 

Pressure  difference  coefficients 

matrix 

Tail  subdivided  normal  wash  pointer 
matrix 

Wing  subdivided  normal  wash  pointer 
matrix 

Smoothed  real  generalized  aerodynamic 
coefficient  matrix 
Smoothed  box  lift  matrix 
Smoothed  imaginary  generalized 
aerodynamic  coefficient  matrix 
Smoothed  generalized  force  matrix 
Sectional  lifts  matrix 
Smoothed  sectional  moment  matrix 
Smoothed  pressure  difference 
coefficients  matrix 
smoothed  sectional  lifts  matrix 
Tail  subdivided  normal  wash  matrix 
Wing  subdivided  normal  wash  matrix 
Smoothed  velocity  potential  matrix 
wing  upper  surface  normal  wash  matrix 
Tail  upper  surface  normal  wash  matrix 
Velocity  potential  matrix 
Off-planform  wash  sample  matrix 


130. 17 

130.28 

130.29 

130.30 

130.31 

130.32 

130.33 

130.34 

130.35 

130.36 

130.37 

130.38 

130.39 

130.40 

130.41 

130.42 

130.43 

130.44 

130.45 

130.46 

130.47 

130.48 

130.49 

130.50 

130.51 

130.52 

130.53 


Concentrated  mass  data  matrices 
Cargo  vector 
Fuel  tables 

Fuel  table  index  matrix 


140.1 

140.3 

140.4 

140.5 
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NAME 


TITLE 


PAGE 


FVECffa 

Fuel  vector 

140.3 

GFf f 0 la 

Fuel  element  geometry  data 

140.9 

GKOOO la 

Stiffness  element  geometry  data 

140.6 

GMOOOIa 

Mass  element  geometry  data 

140-6 

GPppO la 

Payload  element  geometry  data 

140.9 

IDXFffa 

Fuel  element  index  matrix 

140.12 

IDXKOOa 

Stiffness  el^ient  index  matrix 

140.10 

IDXMOOa 

Mass  element  index  matrix 

140.10 

IDXPppa 

Payload  element  index  matrix 

140.12 

MAOOO  la 

Eluent  mass  matrices 

140.14 

MDCqqqa 

Mass/panel  weight  matrices 

140.16 

MFAVOOa 

Mass  freedom  activity  vector 

140.20 

MFf  f 0 la 

Fuel  element  mass  data 

140.21 

MKOOO  la 

Stiffness  element  mass  data 

140.21 

MMOOOIa 

Mass  element  mass  data 

140.21 

MPppO  la 

Payload  element  mass  data 

140.21 

MREDSSS 

Substructure  mass  matrices 

140.22 

PVECppa 

Passenger  vector 

140.3 

TAPLWTa 

Condition  summary  matrix 

140.23 

T^WTa 

Data  subset  total  mass  properties 

matrix 

140.24 

MERGRNF  CATALOG 

IFATSSS 

Substructure  freedom  assignment 

table 

150.1 

KFATOba 

Freedom  assignment  table 

150.3 

KRTCOba 

Retained  freedom  correspondence  table 

150.5 

KUFRTOa 

User  freedom  reference  table 

150.6 

RHj?3RNF  CATALOG 

ACMijOO 

RHJ33  condition  control  matrix 

170.1 

CMOOOOO 

C-matrix  index  table 

170.3 

CMiOOOO 

C-matrix 

170.5 

DWOijkl 

Full  downwash  matrix 

170.6 

DWMijkl 

Modified  downwash  matrix 

170.7 

GFOijkl 

Generalized  forces 

170.8 

HQmijOO 

Cubic  hinge  rotation  coefficients 

170.9 

2.10 


NAME 


^OijOO 

pROijja 

PSOijkl 

R30ij00 

SFmijkl 

STIFRNF  CATALOG 

GPAVOIs 

GPOOOIa 

KAOOOIa 

KGOOOIs 

KFAVOIa 


STRERNP  CATALOG 

BOOOIba 

DCNTRba 

DC^^ba 

DlOOIba 

FCNUtba 

lyooiba 

K£q2MAa 

KSFOOIa 

SCNOtba 

SELSlTa 

SLCSTba 

STOOIba 

SUEICTa 

SUPERba 

UDOOIba 

UDCOIba 

DFOOIba 

UFCOIba 

USOOIba 

USCOtba 


TITLE 

Modal  slopes  and  deflections 
l&isteady  pressure  repoirt 
Pressure  series  coefficients 
REp3  data  case  matrix 
Sectional  generalized  forces 


Freedom  activity  vector-gecznetric 
stiffness 

Element  stress  matrices 
Element  stiffness  matrices 
Element  ge<xnetric  stiffness  matrix 
Freedom  activity  vector 


Brick  nodal  stress  matrix 
Displacement  control  matrix 
Loadcase  correspondence  table 
Displacement  matrices 
Force  control  matrix 
Element  force  matrix 
Flexible  element  control  matrix 
Flexible  element  matrices 
Stress  control  matrix 
Stress  element  sorting  index  table 
Stress  loadcase  specification  table 
Stress  matrices 
Stress  user  element 
correspondence  table 
Superposition  stage  data 
Displacement  matrix  (user  order) 
Nodal  displacement  control  matrix 
(user  order) 

Elenent  force  matrix  (user  order) 
Force  control  matrix  (laser  order) 
Stress  matrices  (user  order) 

Stress  control  matrix  ^ser  order) 


PAGE 

t70.10 

170.11 

170.12 

170.13 
170.21 


180.1 

180.2 

180.4 

180.6 

180.8 


190.1 

190.3 

190.4 

190.5 

190.7 

190.8 

190.9 

190.10 

190.14 

190.15 

190.16 

190.17 

190.18 

190.19 

190.21 

190.22 

190.23 

190.24 

190.25 

190.26 


2.11 


PAGE 


VIBRRNF  CATALOG 

FREQSVS 

GMASSVS 

GSTIFVS 

M(0DESvs 

SFdddvs 

SMdddvs 

T0TWTVS 

VSETC0N 


TITLE 


Vibration  eigenvalues 
Generalized  mass 
Generalized  stiffness 
Vibration  eigenvectors 
Subset  freedom  and  node  numbers 
Subset  mode  shapes 
Total  mass  matrix 
Vibration  set  condition  matrix 


200. 1 
200.2 

200.3 

200.4 
200  . 5 
200.6 

200.7 

200.8 


2.  12 


3.0  NOMENCLATURE 


The  descriptions  in  this  document  contain  seven  blocks  of 
information  for  each  matrix.  These  are; 

File;  This  defines  the  name  of  the  ATLAS  random  access 

file  on  which  the  matrix  resides. 

Index  Name;  The  matrix  index  names  used  in  this  catalog  are 

shown  as  a combination  of  capital  and  lower  case 
characters.  The  characters  that  are  capitalized 
are  fixed,  whereas,  the  lower  case  characters  are 
variable  and  are  defined  below. 

a Display  code  egui valent  of  the  data  set  number 

b Display  code  eguivalent  of  the  boundary  condition 

stage  number 

bs  Buckling  set  number 

c Display  code  eguivalent  of  the  design  cycle  number 

ddd  Subset  number 

eee  Number  of  the  AICINDX  entry  for  the  corresponding 

AIC  matrix 

ff  Mass  fuel  condition  number 

g Concentrated  mass  subset  number 

h Mass  auxiliary  panel  subset  number 

i Display  code  eguivalent  of  the  aerodynamic  case 

number 

j Display  code  eguivalent  of  the  aerodynamic 

condition  number 

k Display  code  eguivalent  of  the  Mach  number  index 

1 Display  code  eguivalent  of  the  K-value  index 

m Display  code  eguivalent  of  the  control  surf, ace 

number 


3.1 


n 

P 

PP 

qqq 

rr 

s 

sss 

t 

tt 

u 

V 

vs 

wr 


Display  code  equivalent  of  the  mode  shape  nun^er 

Display  code  equivalent  of  the  retention  vector 
set  number 

Mass  payload  condition  nunber 
Mass  condition  number 
Sequential  extract  number 

Display  code  equivalent  of  the  buckling  set 
number 

Substinacture  number 

Weight  factor  table  identification 

Fuel  tank  attitude  number 

Display  code  equivalent  of  the  flutter  chcuige  set 
number 

Display  code  equivalent  of  the  flutter  altitude 
identifier 

Vibration  set  number 

Display  code  equivalent  of  the  flutter  record 
number 


xxxx  One  to  seven  user  specified  characters 

y Display  code  equivalent  of  the  partition  nximber 

for  the  matrices  on  AF10RNF 

yy  Display  code  equivalent  of  the  output  K-value 

index 

2z  Display  code  equivalent  of  the  partition  number 

for  the  matrices  on  DUBLRNF 

001,002  Matrix  block  numbers 

Following  the  ind^  name,  certain  matrices  which  contain 
analysis  data  describing  the  overall  problem  are  identified  as 
user  matrices.  The  format  of  these  matrices  and  the  user 
matrices  residing  on  the  CHQLRNF,  MEROINP,  and  MOLTRNF  random 
access  files  are  described  in  reference  1.1. 


3.2 


Type; 

Diniensi  ons ; 
Auxiliarv  ID ; 

Element  s; 
Generation: 


This  represents  the  SNARK  matrix  type,  REAL, 

MIXED,  NULL,  or  DIAGONAL. 

The  row  and  column  dimensions  ar  each  matrix  are 
defined  here. 

This  block  of  information  defines  the  ten  words  of 
auxiliary  ID  stored  within  the  SNARK  header.  The 
contents  described  represent  the  data  stored  by 
the  various  preprocessors  and  processors.  In 
addition,  when  a matrix  is  saved  on  the  ATLAS  save 
files,  the  random  access  file  name  is  stored  in 
Word  1 and  the  matrix  index  name  is  stored  in  Word 
2. 

The  contents  and  format  of  each  data  matrix  are 
defined  within  this  block  of  information. 

This  specifies  which  routine  or  module  generates 
the  described  matrix. 
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ADDINT  DATA  CASE  CONTROL  MATRIX 


File; 

Index  Name : 
Type; 

Dimensions; 
Auxiliary  ID ; 

Element  s; 

Item  1 : 

Item  2: 

Item  3 : 
Item  4; 


ADDIFNF 


xxxxx 

MIXED 


(NOUTK+12)*1  where  NOUTK  is  the  number  of  output 
generalized  air  force  matrices  (the  number  of 
output  K- values) 


Word  1 ; 

Word  2; 

Word  3; 

Word  4: 

Words  5-10; 


ADDIRNF 

Matrix  index  name 

MACH,  Mach  number 

BREF,  Reference  length  for  the 

reduced  frequency 

Zero 


Items  1-6  each  contain  2 packed  30  bit  integers 
defined  as  follows: 


Bits  59-30; 
Bits  29-0; 

Bits  59-30; 

Bits  29-0; 

Bits  59-30; 
Bits  29-0; 

Bits  59-30; 

Bits  29-0; 


The  number  of  constants  (2) 


Pointer  to  the  row  containing  the 
first  constant  (7) 

The  number  of  output  K- values 
(NOUTK) 

Pointer  to  the  row  containing  the 
first  K- value  (13) 

The  number  of  Mach  numbers  (1) 

Pointer  to  the  row  containing  the 
Mach  niMnber  (9) 

The  nunher  of  problem  size  numbers 
(1) 

Pointer  to  the  row  containing  the 
problem  size  number  (10) 
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Item  5; 

Item  6; 

Item  7; 
Item  8: 
Item  9; 
Item  10: 
Item  11: 

Item  12: 


Generation : 


Bits  59-30: 

Bits  29-0: 

Bits  59-30: 
Bits  29-0: 


The  number  of  matrix  size  nuc^ers 
(1) 

Pointer  to  the  row  containing  the 
matrix  size  number  (11) 

The  number  of  altitudes  (1) 

Pointer  to  the  row  containing  the 
altitude  (12) 


BREF,  Reference  length  for  the  reduced  frequency 
SPAN/ 2 

MACH,  the  Mach  number 
NMGDES,  the  number  of  modes 

2*NMODES*NMODES,  the  size  of  the  generalized  air 
force  matrices 


ALT,  the  altitude  or  10HNO  ALT 


Items  13  - (NOUTK+12)  contain  the  NOUTK  output  K- 
values  for  which  generalized  air  forces  are 
prepared. 

Program  RSPW,  RCCIW,  or  RMW  of  the  ADDINT 
processor. 


10.2 


GENERALIZED  AIR  FORCE  MATRIX 


File; 

Index  Name; 
Type; 

Dimensions; 
Auxiliary  ID : 


Elements; 

Generation; 


ADDIRNF 


xxxxxyy 


BEAL 


(2*NMODES) *NMODES  (NMODES*NMODES  complex)  where 
NMODES  is  the  number  of  mode  shapes. 


ADDIRNF 

Matrix  index  name 
MACH,  mach  number 
BREF,  Reference  length  for  the 
reduced  frequency 
Zero 

Element  (i, j)  is  the  work  done  by  the  motion  of 
the  surface  in  the  i-th  mode  acting  against  the 
unsteady  aerodynamic  pressure  in  the  j-th  mode 
divided  by  -o)2  p where  p is  the  density  of  the  air 
and  (I)  is  the  circular  frequency  of  oscillation. 


Word  1 ; 

Word  2; 
Word  3: 
Word  4; 

Words  5-10; 


Program  RSPW,  RCCIW,  or  RMW  of  the  ADDINT 
processor. 
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AERODYNAMI  C CONTROI.  MMRIX 


File; 

Index  Name; 
Type; 

Dimensions; 


Elements; 
Item  1 : 


Item  2; 


Item  3; 
Item  4; 

Item  5: 

Item  6: 
Item  7; 
Item  8; 
Item  9: 


AF10RNF 

ACMij 

MIXED 

{60+NK7ALS)  *1 

Word  1:  AF10RNP 

Word  2;  ACMij 

Words  3-10;  Zero 

Bits  59-30;  Number  of  constants  (8) 

Bits  29-0:  Location  of  the  first  constant  (6) 

Bits  59-30:  Number  of  reduced  frequencies 

(NK7i\L) 

Bits  29-0:  Location  of  the  first  reduced 

frequency  (NKPTR) 

Zero 

Bits  59-30;  Number  of  problem  size  indicators 

Bits  29-0:  Location  of  the  first  problem  size 

indicator  (NNSPTR) 

Bits  59-30:  Number  of  matrix  size  indicators 

Bits  29-0:  Location  of  the  first  matrix  size 

indicator  (NMSPTR) 

Reference  Length 

Case  Number 

Condition  Number 

Geometric  symmetry  option  (SYMMETRIC,  ANTISYM, 
N(»?SYMM> 


20.1 


1-tent  10 


Two  dimensional  analysis  option  fllffOD,  NC^IE) 

Item  11:  MOPT  option  |MDPT»  KONE) 

Item  12:  Quasi  S-teady  C^ttion  {QS,  HONE) 

Item  13:  Checkprint  Cation  CCHKOPI*,  NONE) 

Item  IS:  Revised  test  synmetry  caption  {SnOflBIRXC,  KS^XSHHg 

NONSYMH,  INDEFINITE) 

Item  NNSPTR:  Numb^  ot  modes 

Item  NNSPTR^I:  Number  of  main  surfaces 

Item  MNSPTR-»^2:  Number  of  control  surfaces 

Item  NNSPTR-t-3:  Number  of  -tabs 

Item  NNSPTR-^4:  Total  number  of  strips 

Item  NNSPTR-t-5:  Number  of  rigid  body  modes 

Item  NNSPTR-^6:  Number  of  elastic  inodes 

Item  NNSPTR-»^7:  Number  of  unit  rotation  modes 

Item  NNSPTR'frS:  Number  of  reduced  frequencies 

Item  NNSFTR4^9  : Maximum  moober  of  modes  in  a parti-tion 

Item  NNSPXR-1^10:  Number  of  antisymmetric  test  caises 

Item  NNSPTR-t^ll:  Number  of  nonsymme-tric  test  cases 

Item  NNSPTR412:  Number  of  syimoetric  test  cases 

Iten  NMSPTR:  Lengtli  of  main  surface  geometry  array 

Iten  NMSPTR*  1:  Length,  of  control  surface  gecmietry  array 

Item  NMSPTR-*  2:  Length  of  -tab  geometry  array 

Item  NMSPTR*  3:  Length  of  strip  data  array 

Item  NMSPTR*4:  Leng-th  of  control  surface  ccmtrol  data  array 


20.2 


Item  NMSPTR+5: 
Item  NMSFER+6: 
Item  NMSPTR+7: 
Item  NMSPTR+8: 
Item  NMSPTR+9: 

Item  NMSPTR+10: 
Item  NMSPTR-m: 
Item  NMSPTR+12: 
Item  NMSPTR+13: 
Item  NMSPTR-i-14: 
Item  NMSPIR+15: 
Item  NMSPTR+16; 
Item  NMSPTK+171 
Item  NMSPra.-H8i 
Item  NMSPTR+19! 
Item  KMSPTR+20; 
Item  NMSPTR+21i 
Item  NMSPTR+22 
Item  NMSPTR+23: 
Item  NMSPTR+24 
Item  NMSPTR+25 
Item  NMSPTR-»-2fe 
Itan  NMSPTR427 


Lengtb  ot  tab  control  data  array 
Length  of  M'CCi  array 
Length  of  AFTCi  array 
Length  ot  AFCSi  array 

Length  of  the  largest  modal  interpolation 
coefficient  array 

Length  of  rigid  body  modes  array 

Length  of  \mit  rotation  inodes  array 

Length  of  ifiPCFi  array 

Length  of  indirect  data  array 

Length  of  AFPMi  array 

Length  of  control  array 

Length  of  Micij  array 

Length  of  M2Cij  array 

Lengtlx  of  CGCij  array 

Length  of  TGCi j array 

Length  of  CTCij  array 

Length  of  normal  vrash  array 

Lengtfi  of  static  induction  array 

Length  of  the  conponent  force  arrays 

Length  of  the  sectional  lift  arrays 

Zero 

Length  of  the  generalized  forces  azxay 
Length  of  the  MCM  array 
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Item  NMSPaSR+28:  Length  of  the  induced  normal  wash  array 

Item  NMSPTR+29:  Length  of  the  C|k)  array 

Item  NMSPTR+30:  Length  of  the  input  MD  array 

Generation;  Program  AFGEOM  of  the  AF1  processor. 


20.4 


CXMgONEMT  FORCE  MftTRICES 


Files 

Index  Name; 
Type; 

Dimensions ; 


Auxiliary  ID; 
Elemen-tss 


Generation 


APIORNF 


CAyijAl 

CByijAl 

CCyijAl 

CPyijAl 

C^ijAl 

REAL 

K12  ♦ NUMMOD  NHOD  where  : 


K12  - 1 if  the  component  matrix  is  real 

2 if  the  component  s^trix  is  complex 

NI94MOD  9 number  of  modal  coordinates  used  to 
calculate  the  generalized  airforces 

MMDD  = number  of  modes  in  the  partition » 


Word  1: 
Word  2s 


AFIORNF 

The  matrix  index  name 


Word  3: 

Word  4s 
words  5-10: 


Reduced  frequency  value 
Reference  length 
Zero 


The  items  of  these  matrices  (real  or  complex) 
represent  the  forces  on  mode  i due  to  oscillatory 
displacements  in  mode  j . 

CAyijAl:  noncirculatory  aerodynamic  stiffness  (Real) 

CByijAl:  noncirculatory  aerodynamic  damping  (Real) 

CCyi  jAl:  nozusinmlatory  aerodynamic  ineirtia  (Real) 

CDyijAl:  circulatory  aerodynamic  stiffness 
(Real  or  complex) 

CEyijAl:  circulatory  aerodynamic  danping 
(Real  or  conplex) 


Program  AFGAF  of  the  AF1  processor. 


20  .5 


CONTROL  SURFACE  GEOMETRY 


File; 

AF10RNF 

Index  Name; 

CGCij 

Type; 

MIXED 

Dimensions; 

1*N  where  N = 3*NDB04SS  + 3 

NOMMSS  = Number  of  strips 

Auxiliary  ID ; 

Word  1; 
Word  2; 
Words  3-10; 

AF10RNF 

CGCij 

Zero 

Elements; 

Item  1 ; 

Bits  69-30; 

Number  of  strips 

Bits  29-0; 

Location  of  control  surface  hinge 
line  X-coordinate  for  first  strip 

Item  2; 

Bits  59-30; 

Number  of  strips 

Bits  29-0; 

Location  of  y-coordinate  of 
center  line  for  first  strip 

strip 

Item  3: 

Bits  59-30; 

Number  of  strips 

Bits  29-0; 

Location  of  z- coordinate  of 
center  line  for  first  strip. 

strip 

Items  4 to 

NOMMSS  + 3; 

x-coordinate  of  control  surface  hinge  line 
strip  centerline 

at  each 

Items  NOMMSS+4  to  2*NUMMSS+3: 


Y-coordinate  of  strip  centerline  for  each  strip 
Items  2*NOMMSS+4  to  3*NlMMSS+3: 

z- coordinate  of  strip  centerline  for  each  strip 
Generation;  Program  AFGEOM  of  the  AF1  processor. 


20.6 


GEOMETRY  CX)BRESPOWDE18CE  TABLE 


File; 

Index  Names 
Type; 

Dimensions; 


AF10RNF 
CTCi  j 
MIXED 

1 ♦ (NOMCT  ♦ NOMMS  ♦ NUMCS  ♦ NDMTS  ♦ 4)  , where 


NUMCT  = Number  of  strips 

NUMMS  s Number  of  main  surfaces 

NUMCS  » Number  of  control  surfaces 

NUMTS  = Number  of  tabs 


Auxiliary 

Elements; 

ID; 

Word 

Word 

Words 

1; 

2; 

3-10; 

AF10RNF 

CTCij 

Zero 

Item 

1; 

Bits 

59-30; 

Number  of  elements  in  the 
correspondence  table  (NUMCT) 

Bits 

29-0; 

Location  of  first  element  in  the 
correspondence  table  (CTPTR) 

Item 

2; 

Bits 

59-30; 

Number  of  main  sxirface  names  (NUMMS) 

Bits 

29-0; 

Location  of  first  main  surface  name 
(MSPTR) 

Item 

3; 

Bits 

59-30; 

Number  of  control  surface  names 
(NUMCS) 

Bits 

29-0; 

Location  of  first  control  surface 
name  (CSPTR) 

Item 

4; 

Bits 

59-30: 

Number  of  tab  names  (NUMTS) 

Bits 

29-0; 

Location  of  first  tab  name  (TSPTR) 

Items  CTPTR  to  (CTPTR  ♦ NUMCT  -1); 

Surfaces  intersected  by  each  strip. 
Bits  59-45;  Zero 
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Bits  44-30:  Main  surface  index 

Bits  29-15:  Control  surface  index 

Bits  14-0:  Tab  index 

Items  MSPTR  to  (MSPTR  *■  NQMMS  - 1)  : 

Main  surface  identification 

Bits  59-30:  Main  surface  name 

Bits  29-15:  lnd«c  of  tbe  first  strip  on  the 

surface 

Bits  14-0;  Index  of  the  last  strip  on  the 

surface 

Items  CSPTR  to  (CSPTR  ♦ NUMCS  - 1)  : 

Control  surface  identification 

Bits  59-30:  Control  surface  name 

Bits  29-15:  Index  of  the  first  strip  on  the 

surface 

Bits  14-0:  Index  of  the  last  strip  an  the 

surface 

Items  TSPTR  to  (TSPTR  ♦ NUMTS  - 1)  : 

Tab  identification 
Bits  59-30:  Tab  name 

Bits  29-15:  Index  of  the  first  strip  on  the  tab 

Bits  14-0:  Ind^  of  the  last  strip  on  the  tab 

Generation:  Program  APGEOM  of  the  AF1  processor. 


20. B 


GENERALIZED  FORCE  MATRIX 


File; 

Index  Name; 
Type; 

Dimensions; 


Auxiliary  ID; 
Elements ; 


Generation; 


AFtORNF 

GPOijAl 

REAL 


K12  * NUMMOD  ♦ NDMMOD,  where; 


Kt2  = 1 for  Quasi-steady  airforces 

2 for  Unsteady  airforces 


NUMMOD  = Number  of  modal  coordinates 


Word  1 : 

Word  2: 

Word  3; 

Word  4; 
Words  5-10: 


AF10RNP 

GPOijAl 

Reduced  Frequency 
Reference  length 
Zero 


A real  array  for  quasi-steady  airforces,  or 
element  pairs  forming  a complex  array  for 
unsteady  airforces.  The  (i, j)  term  represents 
the  force  on  the  ith  modal  coordinate  due  to  a 
unit  amplitude  oscillatory  displacement  of  the 
jth  coordinate* 

Program  MPGRF  of  the  API  processor. 


20.9 


MAIN  SURFACE  GEOMETRY  fPART  1 ) 


File: 

AF10RNF 

Index  Name; 

MiGij 

Type; 

MIXED 

Dimensions : 

8 ♦ (NUMMSS 

* 8)  where; 

NUMMSS  = number  of  strips 

Auxiliary  ID: 

Word  1 ; 

AF10RNF 

Word  2: 

MTCij 

Words  3- TO: 

Zero 

Elements; 

Item  1 : 

Bits  59-30: 

Number  of  dihedral  angles  (NUMMSS) 

Bits  29-0; 

The  location  of  the  first  dihedral 
angle  (6AMPTR) 

Item  2: 

Bits  59-30: 

Number  of  quarter  chord 
X- coordinates,  (NUMMSS) 

Bits  29-0 1 

Location  of  the  first  quarter  chord 
X- coordinate  (X25PTR) 

Item  3 ; 

Bits  59-30; 

Number  of  three  quarter  chord 
X- coordinates  (NUMMSS) 

Bits  29-0; 

Location  of  the  first  three  quarter 
x-coordinate  (X75PTR) 

Item  4: 

Bits  59-30; 

Number  of  strip  centerline 
y-  coordinates , (NUiffl9SS) 

Bits  29-0; 

Location  of  the  first  strip 
centerline  y-coordinate  (YCLPTR) 

Item  5; 

Bits  59-30; 

Number  of  strip  centerline 
z- coordinates  (NUMMSS) 

Bits  29-0; 

Location  of  the  first  strip 
centerline  z-coordinate  (ZCLPTR) 
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Item 

6: 

Bits 

59-30: 

Number  of  strip  widths  (NUMMSS) 

Bits 

29-0: 

Location  of  the  first  strip  width 
(DYPTR) 

Item 

7: 

Bits 

59-30: 

Number  of  eiastic  axis  x-coordinates 
(NUMMSS) 

Bits 

29-0: 

Location  of  the  first  elastic  axis 
X- coordinate  (XEAPTR) 

Item 

8: 

Bits 

59-30: 

Number  of  strips  (NUMMSS) 

Bits 

29-0; 

Location  of  the  "2D  Static  Induction" 
for  the  first  strip,  (DSIPTR) 

Items  GAMPTR  to  (GAMPTR  + ISXJMMSS  - 1)  5 

Dihedral  angle  of  each  strip 

Items  X25PTR  to  (X25PTR  + NOMMSS  - 1) : 

X - coordinate  of  the  interection  of  the  quarter 
chord  and  the  centerline  of  each  strip. 

Items  X75PTR  to  (X75PTR  ♦ NUMMSS  -1): 

X - coordinate  of  the  interaction  of  the  three 
quarter  chord  and  the  centerline  of  each  strip. 

Items  YCLPTR  to  (YCLPTR  + NUMMSS  - 1) : 

y - coordinate  of  each  strip  centerline 

Items  ZCLPTR  to  (ZCLPTR  + NUMMSS  - 1)  J 

z - coordinate  of  each  strip  centerline 

Items  DYPTR  to  (DYPTR  ♦ NUMMSS  - 1) : 

Width  of  each  strip 

Items  XEAPTR  to  (XEAPTR  + NUMMSS  - 1) : 

X - coordinate  of  the  intersection  of  the  elastic 
axis  and  the  centerline  of  each  strip. 
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Items  DSIPTP  to  (DSIPTR  + NDMMSS  - 1) J 

f 1/4*chor<3*cosine  (sweep  angle)  ] for  each  strip 
Generation;  Program  AFGEOM  of  the  AF1  processor. 


20.12 


MAIN  SURFACE  GEOMETRY  (PART  2) 


File: 

AF10RNF 

Index  Name: 

M2Cij 

Type: 

MIXED 

Dimensions: 

(N*NUMMSS  + 8) 

where: 

NUMMSS  = number  of  strips 
N = number  of  arrays  present 

&uxiliao_lD; 

Word  1; 
Word  2: 
Words  3-1Gs 

AF10RNF 

M2Cij 

Zero 

Element,  s; 

Item  1: 

Bits  59-30: 

% 

Number  of  elements  in 
(NOMA  = NOMMSS) 

the  A- array 

Bits  29-0: 

Location  of  A for  the 
(APTR) 

first  strip 

Item  2: 

Bits  59-30: 

Number  of  strips 

Bits  29-0: 

Location  of  first  strip  semichord 
(SPTR) 

Item  3: 

Bits  59-30: 

Number  of  elements  in 
(NOMG  = NOMMSS  or  0) 

the  C-array 

Bits  29-0: 

Location  of  C for  the 
(CPTR) 

first  strip 

Item  4: 

Bits  59-30: 

Nund>er  of  elements  in 
(NOMD  = NOMMSS  or  0) 

the  D- array 

Bits  29-0: 

Location  of  D for  the 
(DPTR) 

first  Strip 
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Item 

5: 

Bits 

59-30: 

Number  of  elements  in 
(NUML  = NUMMSS  Or  0) 

the  L- 

■array 

Bits 

29-0: 

Location  of  L for  the 
(LPTR) 

first 

strip 

Item 

6: 

Bits 

59-30: 

Number  of  elements  in 
(NUMM  = NUMMSS  or  0) 

the  M- 

■array 

Bits 

29-0; 

Location  of  M for  the 
(MPTR) 

first 

strip 

Item 

7; 

Bits 

59-30; 

Number  of  strips 

Bits 

29-0; 

Location  of  the  first 
(DYPTR) 

strip 

width 

Item 

8: 

Bits 

59-30: 

Number  of  strips 

Bits 

29-0; 

Location  of  the  y - coordinate  of 
the  first  strip  centerline. 
(YCLPTR) 

Item 

9; 

Bits 

59-30: 

Number  of  strips 

Bits 

29-0: 

Location  of  the  first 

stri  p 

dihedral  angle  (GftMFTR) 

Items  APTR  to  (APTR  + NUMMSS  - 1) ; 

The  distance  along  the  strip  centerline  from  the 
midchord  to  the  elastic  axis  as  a fraction  of  semi chord 
for  each  strip 

Items  BPTR  to  {BPTR  + NUMMSS  - 1); 

The  semichord  of  each  strip 

Items  CPTR  to  (CPTR  + NIMG  - 1); 

The  distance  along  the  strip  centerline  from  the 
midchord  to  the  control  surface  hinge  line 
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Items  DPTR  to  (DPTR  + NUMD  - 1) ; 

The  distance  along  the  strip  centerline  from  the 
midchord  to  the  tab  hinge  line  as  a fraction  of 
semichord  for  each  strip. 

Items  LPTR  to  (LPTR  + NUML  - 1)  5 

The  distance  along  the  strip  centerline  from  the 
control  surface  leading  edge  to  its  hinge  line  as  a 
fraction  of  semichord  for  each  strip 

Items  MPTR  to  (MPTR  + NUMM  -1)5 

The  distance  along  the  strip  centerline  from  the  tab 
leading  edge  to  its  hinge  line  as  a fraction  of 
semichord  for  each  strip 

Items  DYPTR  to  (DYPTR  ♦ NUMMSS  - 1)5 

The  width  of  each  strip 

Items  YCLPTR  to  (YCLPTR  ♦ NUMMSS  - 1) : 

y - coordinate  for  each  strip 

Items  GAMPTR  to  (GAMPTR  + NUMMSS  - 1); 

The  dihedral  of  each  strip 

Generation:  Program  AFGEOM  of  the  AF1  processor. 
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File; 

Index  Name 
Type: 

Dimensicxts 


Auxiliary 

Elenient.s; 


SECTIQKAl.  FORCE  MATRICES 


AF10RNF 


SAyijAl 

SByijjAl 

SCyijAl 

SDyijAl 

SEyijAl 


REAL 


(K12  * NUMMSS*NS)  * NMDD  where: 
K12  s=  1 it  the  matrix  is  real 


NUMMSS 

NS 

NS 

NS 


2 it  the  matrix  is  ccmtplex 
Number  ot  strips 

2 it  no  control  stirfaces  or  tabs  are 
present 

3 It  control  surfaces  only  are  pres«o.t 

4 it  control  surfaces  and  tabs  are 
present 


NNOD  = Number  of  modal  coordinates  in  this 
partition* 


ID:  word  1: 

Word  2: 

word  3: 

Word  4: 
Words  5-10; 


AFIORNF 

The  matrix  indix  name 
Reduced  frequency 
Reference  length 
Zero 


\ 


The  items  of  tliese  matrices  represent  the  elements 
of  a real  array  or  element  pairs  foiming  a con^ilex 
array  representing  the  force  and  moment  about  the 
reference  axis,  control  stirface  and  tab  hinge 
lines  on  strip  i due  to  unit  oscillatoiry 
displacements  ot  modal  coordinate 

SAyijAl:  noncirculatory  aerodynamic  stiffness  (Real) 
Sl^i  jAl:  noncirculatory  aerodynamic  damping  (Real) 
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SCyijAl:  noncirculatoxy  aerodynamic  inert-ia  (Real) 

SDyxjAl;  circulatory  aerodynamic  stiffness 
(Real  or  CSomplex) 

SEyijAl  : cxrculatoiry  aerodynamic  damping 
(Real  or  Complex) 

Generation;  Program  AFGAF  of  the  AF1  jarocessor  . 


20.17 


STATIC  INDUCTION  MATRIX 


File; 

Index  Marne; 
Taee: 

Dimenslcans; 

A\ix±liarv  ID; 

Elements; 

Generation; 


AF10RNF 

Siprij 

REAL 

NUMMSS  * NUMMSS  where: 

NUMMSS  =>  Number  of  strips 

Word  1:  AF10RNF 

Word  2:  SIJ?ij 

Words  3*10;  Zero 

This  matrix  contains  the  elements  of  the  static 
induction  matrix 

Program  AFSX  of  the  AFt  processor. 
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TAB  SURFACE  GEOMETRY 


F^le: 

AFIOFNF 

Index  Name: 

TGCij 

Type: 

MIXED 

Dimensions: 

1»N  where  N = 3*  NOMMSS  ♦ 3 

NIB1MSS  = Number  of  strips 

Auxiliarv  ID; 

Word  1: 
Word  2: 
Words  3-10; 

AF10RNF 

TGCij 

Zero 

Elements: 

Item  1: 

Bits  59-30: 

Number  of  strips 

Bits  29-0: 

Location  of  tab  surface  hinge  line 
x-coordinate  for  first  strip 

Item  2: 

Bits  59-30: 

Number  of  strips 

Bits  29-0: 

Location  of  y- coordinate  of  strip 
center  line  for  first  strip 

Item  3 : 

Bits  59-30: 

Number  of  strips 

Bits  29-0: 

Location  of  z-coordinate  of  strip 
center  line  for  first  strip. 

Items  4 to 

NDMMSS  +3: 

x-coordinate  of  tab  surface  hinge  line  at  each 
strip  centerline 

Items  NUMMSS+4  to  2*NDMMSS+3; 

y- coordinate  of  strip  centerline  for  each  strip 

Items  2*NUMMSS+4  to  3*NlMMSS+3; 

z- coordinate  of  strip  centerline  for  each  strip 

Generation:  Program  AF6E0M  of  the  AF1  processor. 
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MODE  SHAPES  MATRIX 


File; 

Index  Name; 
Type; 

Dimensions; 


Auxiliary  ID; 


Elen^nts ; 


Generation; 


AF10RNF 

Wxxij 

REAL 

(N  * NUMMSS)  ♦ NMOD,  where; 

NMOD  = Humber  of  modes  in  tl^is  partition 
NDMMSS  = Number  of  strips 

N =2  if  no  control  surfaces  nor  tabs  are  used 

3 if  no  tabs  are  used 

4 if  control  surfaces  and  tabs  are  used 

Word  1:  AF10RNF 

Word  2:  Wxxij 

Words  3-10;  Zero 

Rows  1-NUMMSS  contain  the  elastic  axis  displacements. 

Rows  (NUMMSS+1)-(2*NUMMSS)  contain  the  elastic  axis 
rotations. 

Rows  (2*NUMMSS-»-1)  -^(3+iroMMSS)  contain  the  control 
surface  relative  rotations  if  N equals  3 or  4. 

Rows  {3*NUMMSS+1) - (4#NUMMSS)  contain  the  tab 
relative  rotations  if  N equals  4. 

Program  AFMODE  of  the  API  processor. 
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File; 

Index  Natne; 
Type: 

Dimensions ; 

Auxiliary  I 

Elements; 
Item  1 ; 

Items  2 
Generation ; 


LIFT  CDRVE  SLOPE  MATRIX 

AF10RNF 
XM0i  j 
REAL 

(NUMMSS  + 1)  where: 

NUMMSS  = Number  of  strips. 

; Word  1;  AF10RNF 

Word  2;  XM0ij 

Words  3-10;  Zero 


Bits  59-30;  NUMMSS 

Bits  29-0;  Location  of  the  first  lift  curve 

slope  (MOPTR) 

to  (NUMMSS+1)  ; 

Values  of  the  lift  curve  slope  for  each  strip. 
Program  AFGAF  of  the  AF1  processor. 
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BUCKLING  SET  CONDITION  MATRIX 


File; 

BUCKRNF 

Index  Name; 

BSETC0N 

Type; 

MIXED 

Dimensions; 

NBSET  * 2,  where  NBSET  is  the  maximum 
buckling  sets  defined. 

number  of 

Auxiliary  ID ; 

Word  1:  BUCKRNF 
Word  2:  BSETC0N 
Word  3-10:  Zero 

Elements: 

Row  i contains  the  data  corresponding 
set  number  i. 

to  buckling 

Item  1 : 

The  stiffness  matrix  name. 

Item  2; 

The  geometric  stiffness  matrix  name. 

Generation: 

Program  PICKUP  of  the  buckling  (vibration) 
processor. 

30.1 


BUCKLING  EIGENVALUES 


File; 

Index  Name; 
Type; 

Diinensi  ons ; 
Matrix  Name ; 

Auxiliary  ID ; 

Elements; 
Generation ; 


BUCKRNF 


EIGENbs  (user  matrix) « 
MIXED 


(NF*3)*1,  where  NF  equals  the  number  of  requested 
eigenyalues • 


Word  1; 

Word  2; 
Word  3; 
word  4; 
Word  5; 
Word  6 : 


Date  of  matrix  generation 
{month/day/year) 

Geometric  stiffness  matrix  name 
Stiffness  matrix  name 
Eigenvalue  matrix  name 
Generalized  mass  matrix  name 
Generalized  stiffness  matrix  name 


Word  1 ; 
Word  2; 
Word  3: 


Words  4-10; 


BUCKRNF 

EIGENbs 

Type  of  dynamic  matrix  operated  on. 
= 1 - stiffness 

= 2 - Flexibility 

- 3 - Buckling 

Zero 


The  eigenvalues  are  stored  in  a row-wise,  lower 
triangular  format.  (Sparse  format,  no  leading 
zeros) 

Program  EXPAND  of  the  buckling  (vibration) 
processor. 


30.2 


BUCKLING  EIGENVECTORS  fMODE  SHAPES) 


File; 

Index  Name; 
Type; 

Dimensions; 
Matrix  Name ; 

Auxiliary  ID ; 

Element  s; 
Generation ; 


BDCKRNF 

M0DESbs  (user  matrix) * 


PEAL 

N*M  where  N equals  the  dimension  of  the  stiffness 
matrix  (number  of  retained  degrees  of  freedom)  and 
M equals  the  number  of  requested  mode  shapes. 


Word 

1: 

Word 

2; 

Word 

3; 

Word 

4; 

Word 

5; 

Word 

6; 

Word 

1; 

Word 

2: 

Word 

3; 

Word 

4-9 

Word 

10; 

Item 

(i. 

Date  of  matrix  generation 
(month /day /ye a r ) 

Geometric  stiffness  matrix  name 
Stiffness  matrix  name 
Eigenvalue  matrix  name 
Generalized  mass  matrix  name 
Generalized  stiffness  matrix  name 

BUCKRNF 

M0DESbs 

Number  of  selected  rigid  body  modes 
(NFAC) 

Normalizing  value  for  Ith  rigid 
body  mode  (1=1,  NFAC) 

Zero 


the  i-th  freedom  for  the  j-th  mode. 


Program  EQCHECK  of  the  buckling  (vibration) 
processor. 


30.3 


CH0LRNF 


(Only  user  matrices  as  described  in  r'eference  1-1  are  written 
on  CH0LRNF) 


40.1 


ATLAS  DATA  DIRECTORY 


Fj.le; 

Index  Name; 
Type; 

Diniensions; 
Auxiliary  ID; 

Elements; 


DATARNF 
ADATDIR 
MIXED 
405  ♦ 2 

Word  1 ; DATARNF 

Word  2;  ADATDIR 

Words  3-10;  Zero 


Row  i,  column  1 contains  the  name  of  the  ith  label 
in  the  ATLAS  Data  Directory,  in  left  justified, 
zero  filled  format.  The  names  are  sorted 
alphabetically. 

Row  i,  column  2 contains  a code  word  associated 
with  the  ith  label  as  follows: 


Bits  59-42; 

Bits  41-36; 

Bits  35-33: 
Bits  32-27; 


Eighteen  bits  (left  to  right) 
representing  up  to  18  attributes. 

A bit  is  on  if  that  particular 
attribute  is  related  to  the  label. 

Element  type  to  which  the  label  is 
related.  This  is  the  standard 
ATLAS  element  number.  Element 
number  zero  signifies  nodes. 

Code  number,  (ref.  1-1) 

Sequence  number.  This  is  the 
sequence  number  for  the  label  from 
amongst  the  labels  that  have 
identical  element  type  and  code, 
(ref.  1-1) 
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Bits  26-21: 


saner at joa: 


Matrix  group  number.  This 
indicates  to  the  Extract  processor 
the  incoming  ATLAS  matrix  in  which 
the  value  of  the  label  resides. 

The  matrix  group  number  and  the 
matrix  name  correspondence  is  built 
into  the  extract  processor. 


Bits  20-0:  zero 

Program  ELKEYPR  of  the  elementkey  preprocessor. 


50.2 


AF1  CONTROL  SURFACE  CORRESPONDENCE  MATRIX 


File; 

Index  Name; 
Type; 

Dimensions ; 


DATABNF 

AFCCi 

MIXED 

NMS 

1*(  2 (NCS(i)  + 2))  Where; 
i=1 

NMS  = Number  of  main  surfaces  that  have 
control  surfaces. 


NCS(i)  = Number  of  control  surfaces  on  main 
surface  i. 


Auxiliary 

ID* 

Word 

Word 

Words 

1; 

2; 

3-10; 

DATARNF 

AFCCi 

Zero 

E lement  s; 

Item  1 

• 

• 

Bits 

59-30; 

Name  of  first  main  surface 
a control  surface. 

that  has 

Bits 

29-0; 

Location  of  the  next  main 
name. 

surface 

Item  2 

Bits 

59-30; 

Number  of  control  surfaces 
main  surface. 

on  this 

Bits 

29-0; 

Location  of  the  first  control 
surface  name.  (CSPTR) 

Items 

CSPTR 

to  (CSPTR  + 

NCS(i)-l); 

The  names  of  the  control  surfaces  associated  with 
this  main  surface. 


These  items  are  repeated  as  required  to  define  the 
correspondence  between  main  surfaces  and  control 
surfaces. 

Program  INPAF1  of  the  AF1  preprocessor 


AF1  DIRECT  MODIFICATION  DATA 


File: 

DATARNF 

Index  Name; 

AFCFi 

Type; 

MIXED 

\6 

Dimensions; 

1*<17  + NOMALP 

* 1 NUMI(i))  where: 

1=1 

Number  of  modifier  values 

NUMALP 

NUMI (i) 

Number  of  instructions  associated 
with  the  ith  partition. 

Auxiliary  ID : 

Word  1 : 

DATARNF 

Word  2: 

AFCFi 

Words  3-10; 

Zero 

Elements: 

Items  1-16: 

Control  information  for  each  of  the  sixteen 

partitions  of 

the  oscillatory  derivative  matrix; 

Bits  59-30; 

Number  of  instructions  for  this 
partition. 

Bits  29-0: 

Location  of  first  instruction  for 
this  partition.  (0  if  no 
instruction)  (PTR  (i) ) 

Item  17; 

Bits  59-30; 

NDMALP 

Bits  29-0; 

Location  of  the  first  nxidifier 

value.  (ALPPTR) 

IteniS  ALPPTR  to  (ALPPTR  + NUMALP-1)  ; 

The  values  of  the  laodifiers. 


The  remaining  items  are  repeated  for  each 
partition  of  the  oscillatory  derivative  matrix 
that  has  modifying  instructions  associated  with 
it. 
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Items  ITR(i)  to  (PTR(i  ♦1)-1s 

Bits  59-57;  Reserved 

Bits  56-51;  Partition  number 

Bits  50-42;  Fitst  element  of  the  partition  to 

be  modified. 

Bits  41-33;  Last  element  of  the  partition  to  be 
modified. 

Bits  32-30;  Modifier  code,  0 for  scale,  1 for 

replace. 

Bits  29-0;  Index  of  the  first  modifier  to  be 
used  in  this  instruction. 

Generatior^i  Program  INPAF1  of  the  AF1  preprocessor 


50.5 


AFI  CONTROL  SURFACE  GEOMETRY 


File; 

DATARNF 

Index  Name ; 

AFCGi 

Ty£e; 

MIXED 

Dimensions; 

NCS 

1»(  2 (7  + 

Ix1 

3*  (NUMLEP  (i)  ♦ NUMHLP(i)))  where; 

» • 

NCS 

Number  of  control  surfaces 

NUMLEP  (i)  s 

Number  of  leading  edge  definition 
points  for  the  ith  control  surface 

NUMHLP(i)  - 

Number  of  hinge  line  definition 
points  for  the  ith  control  surface. 

Auxiliary  ID ; 

Word  1: 

DATARNF 

Word  2; 

AFCGi 

Words  3-10; 

Zero 

Elements; 

The  following  items  are  repeated  for  each  control 
surface. 

Item  1; 

Bits  59-30: 

Control  surface  name. 

Bits  29-0; 

Location  of  the  next  control 
surface  name  (0  if  last  control 
surface) 

Items  2“ 4 ; 

Bits  59-30; 

NUMLEP  (i  ) 

Bits  29-0; 

Location  of  the  first  leading  edge 
X,  y and  z coordinates  (LEPTR) 

Items  5-7; 

Bits  59-30: 

NUMHLP  (i) 

Bits  29-0; 

Location  of  the  first  hinge  line  x, 
y and  z coordinates  (HLPTR) 

Items  LEPTR 

to  (LEPTR  + 

3*NUMLEP(i)-1)  ; 

The  leading  edge  x-coordinates 
followed  by  -the  y- coordinates  and 
the  z- coordinates. 
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Items  HLPTR  to  (HLPTR  ♦ 3*  NOMHLP-1) 5 


Generation : 


The  hinge  line  x-coordinates 
followed  by  the  y- coordinates  and 
the  z- coordinates. 

Program  INPAF1  of  the  AF1  preprocessor 


50.7 


File; 

Index  isiame : 
Type; 

Ditnensions ; 
Auxiliary  ID; 

Elements; 

Iteir  1; 

Item  2; 

Items  3 to 
Item  3: 
Item  4; 
Item  5; 
Item  6; 
Item  7 ; 
Item  8; 
Item.  9; 
Item  10; 
Item  11; 
Item  1 2; 


AF1  CONTROL  MATRIX 


DATARNF 
AFCSi 
MIXED 
1 ♦ 44 

Word  1;  DATARNF 

Word  2;  AFCSi 

Words  3-10;  Zero 

This  matrix  contains  the  active  contents  of  common 
block  CONTRL,  arrays  NSIZE  and  MSIZE. 

Bits  59-30:  Number  of  active  items  in  NSIZE  (13) 

Bits  29-0:  Location  of  NSIZE 

Bits  59-30:  Number  of  active  items  in  MSIZE  (29) 


Bits  29-0;  Location  of  MSIZE 

15  are  the  first  13  items  in  NSIZE, 


Zero 

Number  of  main  surfaces. 

Number  of  control  surfaces. 
Number  of  tabs. 

Number  of  strips. 

Number  of  rigid  body  modes. 
Zero 

Number  of  unit  rotation  modes. 

Zero 

Zero 
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Iterc  13;  NiMuber  of  antisymmetric  test  cases. 

Item  14;  Number  of  nonaymmetric  test  cases. 

Item  15;  Number  of  symmetric  test  cases. 

Item  16  to  44  are  the  first  29  items  in  MSIZE. 

Item  16;  Length  of  matrix  AJHGi 

Item  17;  Length  of  matrix  AFCGi, 

Item  18;  Length  of  matrix  AFTGi. 

Item  1 9;  Length  of  matrix  AFYGi. 

Item  20;  Length  of  matrix  AFCCi. 

Item  21;  Length  of  matrix  AFTCi. 

Item  22;  Length  of  matrix  AFCSi. 

Item  23;  Length  of  matrix  AFMGi. 

Item  24;  Length  of  matrix  AFRBi. 

Item  25;  Length  of  matrix  AFORi. 

Item  26;  Length  of  matrix  AFCFi. 

Item  27;  Length  of  matrix  AFSLi. 

Item  28;  Length  of  matrix  AFPMi. 

Item  29-40;  Zero 

Item  41;  Length  of  matrix  MC94. 

Item  42-43;  Zero 


Item  44;  Length  of  matrix  AFDMO. 

Generation:  Program  INPAF1  of  the  AF1  preprocessor 
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File; 

DATARNF 

Index  Name: 

AFDMi 

Type; 

Dimensions; 

MIXED 
1 ♦ ( 

NO 

1 3 + 

i=l 

2 * MNO  (i))  where: 

ND 

Number  of  surfaces  for  which  MO 
data  is  available. 

NM0{i)  = 

Number  of  MO  values  for  surface  i. 

Auxiliary  ID; 

Word 

Word 

Words 

1; 

2: 

3-10; 

DATARNF 

AFDMi 

Zero 

Elements: 

The  following 
with  which  MO 

items  are  repeated  for  each  surface 
modification  data  is  associated. 

Item  1 : 

Bits 

59-30: 

Name  of  the  surface. 

Bits 

29-0: 

Location  of  the  next  surface  name. 
(0  if  last  surface) 

Item  2: 

Bits 

59-30; 

Number  of  eta  stations  (NMO(i)). 

Bits 

29-0: 

Location  of  the  first  eta  station 
(ETAPTR) . 

Item  3 : 

Bits 

59-30: 

Number  of  MOs  (NMO(i)  ). 

Bits 

29-0: 

Location  of  the  first  MO  (MOPTR)  . 

Items  ETAPRT  to  (ETAPRT  + 

NMO(i)-l); 

Eta  stations. 

Items  MOPTB  to  (MOPTR  ♦ NMO(i)-l)  : 

MO  values. 

Generation ; Program  INPAFI  of  the  AF1  preprocessor 
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AF1  MODAL  CONTROL 


File; 

DATARNF 

Index  Name: 

AFMCi 

Type; 

MIXED 

Diirensions: 

4 + NUMID 

NDMMM  ♦ NOMCM  + NUMTM  where; 

NDMID  - 

Number  of  interpolation  coefficient 
matrices. 

NDMMM  - 

Number  of  main  surfaces  with 
coefficients. 

NOMCM  = 

Number  of  control  surfaces  with 
coefficients. 

NUMTM 

Number  of  tabs  with  coefficients. 

Auxi liary  ID ; 

Word  1; 

DATARNF 

Word  2; 

AFMCi 

Element  s: 

Words  3-10; 

Zero 

Item  1 ; 

Bits  59-30; 

NUMID 

Bits  29-0: 

Location  of  the  first  interpolation 
coefficient  name,  (IDPTR) 

Item  2; 

Bits  59-30: 

NIMMM 

Bits  29-0; 

Location  of  the  first  main  surface 
name.  (MMPTR) 

Item  3: 

Bits  59-30: 

NUMCM 

Bits  29-0; 

Location  of  the  first  control 
surface  name,  (CMPTR) 

Item  4; 

Bits  59-30; 

NUMTM 

Bits  29-0; 

Location  of  the  first  tab  name 
(TMPTR) 

Items  IDPTP  to  (IDPTR+NUMID-1) ; 

Interpolation  coefficient  matrix  names. 

Items  MMPTB  to  (MMPTR+NUMMM-1) : 

Bits  59-48!  Reserved 

Bits  47-39!  Integer  1. 

Bits  38-30:  Index  of  associated  interpolation 

coefficients. 

Bits  29-0:  Main  surface  name. 

Items  CMPTR  to  (CMPTR  + NUMMCM  - 1): 

Bits  59-48:  Reserved 

Bits  47-39;  Integer  2. 

Bits  38-30:  Index  of  associated  interpolation 

coefficients. 

Bits  29-0:  Control  surface  name. 

Items  TMPTR  to  (TMPTR  + NIMTM  - 1 ) : 

Bits  59-48;  Reserved 

Bits  47-39:  Integer  3. 

Bits  38-30;  Index  of  associated  interpolation 

coefficients. 

Bits  29-0;  Tab  name. 

Generation;  Program  INPAFI  of  the  AF1  preprocessor 
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Type; 

Dimensions; 


Auxiliary  ID; 

Heine£is: 
Item  1; 


Items  2- 4 ; 


Items  5-7; 


DATARNF 

AFMGi 

MIXED 

MMS 
1*C  2 
1=1 

where; 

MMS 

NUMLEP 

NUMTEP 

NUMEAP 


Word  1 : 

Word  2: 
Words  3-10: 


(1 1+3*  (NUMLEP  (i)  +NUMTEP  (i)  +NUMEAP  (i)  ) ) 


Number  of  main  surfaces. 

Number  of  leading  edge  points. 

Number  of  trailing  edge  points. 

Number  of  elastic  axis  points. 

DATARNF 

AFMGi 

Zero 


The  following  items  are  repeated  for  each  main 
surface  represented  in  the  analysis. 


Items  8-10; 


Bits  59-30; 
Bits  29-0; 

Bits  59-30; 
Bits  29-0; 

Bits  59-30; 
Bits  29-0: 

Bits  59-30; 
Bits  29-0; 


Name  of  the  main  surface. 

Location  of  the  next  main  surface 
name  (0  if  last  surface) 

NUMLEP  (i  ) 

Location  of  the  first  leading  edge 
X,  y and  z coordinates  (LEPTR) . 

NUMTEP  (i) 

Location  of  the  first  trailing  edge 
z,  y and  z coordinates  (TEPTR) . 

NUMEAP  (i) 

Location  of  the  first  elastic  axis 
X,  y and  z coordinates  (EAPTR) . 


50.13 


Items  LEPTE  to  (LEPTR  + 3*NUMLEP (i) -1) ! 

The  leading  edge  x- coordinates 
followed  by  the  y- coordinates  and 
the  z- coordinates. 

Item  TEPTK  to  (TEPTR  + 3*  NOMTEP  (i) -1)  : 

The  trailing  edge  coordinates 
followed  by  the  y- coordinates  and 
the  z- coordinates. 

Item  EAPTF  to  (EAPTR  + 3*  NUMEA(i)-l): 

The  elastic  axis  x-coordinates 
followed  by  the  y- coordinates  and 
the  z- coordinates. 

Generation;  Program  INPAF1  of  the  AFI  preprocessor 
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AF1  SECTIONAL  PITCHING  MOMENT  DISTRIBOTIONS 


File; 

DATARNF 

Index  Name ; 

AFPMi 

Type: 

MIXED 

Dimensions; 

NS 

1 ♦ ( S (3  + 

til 

2*NUMETA  (i) ) ) where; 

NS  = 

Number  of  surfaces  with  pitching 

moment  data. 

NUMETA  (i)  = 

Nurober  of  pitching  moment  values 
for  surface  i. 

Auxiliary  ID ; 

Word  1; 

DATARNF 

Word  2; 

AFPMi 

Words  3-10: 

Zero 

Element  s: 

The  following 
surface. 

group  of  items  is  repeated  for  each 

Item  1 ; 

Bits  59-30; 

Name  of  the  surface. 

Bits  29-0; 

Location  of  the  next  surface  name. 
(0  if  last  surface)  . 

Item  2 ; 

Bits  59-30; 

NUMETA  (i)  . 

Bits  29-0; 

Location  of  the  first  eta  value, 
(ETAPTR) 

Item  3; 

Bits  59-30; 

NUMETA  (i) 

Bits  29-0; 

Location  of  the  first  pitching 
moment.  (PMPTR) 

Items  ETAPTR  to  (ETAPTR  + NUMETA (i)- 1) : 


The  eta  stations  for  which  pitching 
moments  are  defined. 
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Items  PMPTP  to  (PMPTR+N0META  (i)  -1)  ; 

The  pitching  moments. 

Generation:  Program  INPAFI  of  the  AF1  preprocessor 
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AF1  BIGID  BODY  MODES 


File; 

DATARNF 

Ipdex  Name; 

AFRBi 

Type; 

MIXED 

Diinensions; 

1*(10+6*  NUMRBM)  where; 

NUMRBM  = Number  of  rigid  body  modes. 

Auxiliary  ID; 

Word  1 ; DATARNF 

Word  2;  AFRBi 

Words  3-10:  Zero 

Elements; 

Item  1 ; 

length  of  the  array. 

Item  2; 

8HMOTIONPT 

Item  3; 

Zero 

Item  4; 

NOMRBM 

Item  5; 

1.0 

Item  6; 

NDMRBM 

Item  7-9; 

X,  y and  z coordinates  of  the  reference  point, 

Items  10- 

(6*NOMRBM-1) : 

The  rigid  body  translations  in  the  GL0BAL  x,  ; 
z directions  followed  by  the  GL0BAL  x,  y,  and 
rotations.  These  items  are  repeated  for  each 
rigid  body  mode. 

Item  10  + 

€♦  NDMRBM; 

8HMOTIONPT 

Generation; 

Program  INPAF1  of  the  AF1  preprocessor 

and 

z 
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AFt  SECTIONAL  LIFT  DATA 


File:  DATTUiNF 

Index  Name:  AFSLi 

Type:  MIXED 

NT  NS(i) 

PimensicMis:  1*(Z  (5+  Z (3*NDMETA{i,j)))  where: 

i=1  j^1 

NT  = Number  of  tests. 

NS{i)  = Ntunber  of  surfaces  contributing 

to  test  i. 


NUMETA(i,j)  = Number  of  eta  stations  for  surface 

j in  test  i. 

Auxiliarv  ID:  Word  1:  DATARNF 

Word  2:  AFSLi 

Words  3-tO:  Zero 

Elements:  The  following  group  of  items  is  repeated  for  each 

test . 

Item  1:  Bits  59-30:  Ncune  of  the  test. 

Bits  29-0:  Location  of  the  next  test  name. 

(0  if  last  test) 

Itm  2:  Bits  59-30:  Number  of  surfaces  to  be  modified. 

Bits  29-0:  Location  of  the  first  surface  to 

be  modified. 

Item  3:  Location  of  the  first  surface  name-  (SIPTR) 

Item  4:  Test  rotation  axis  dihedral . 

Item  5:  Test  rotation  suigle. 

The  following  items  of  this  group  are  repeated 
for  each  surface  that  contributes  data  to  this 
test  - 
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Item  SIPTR:  Bits  59-30 


Name  of  the  surface 


Bits  29-0; 

Item  SIPTF+1: 

Bits  59-30: 
Bits  29-0: 

Item  SIPTR+2: 


Location  of  the  next  surface. 
(0  if  last  surface) 


NOMETA(i,  j) 

Location  of  the  first  eta  value 
(ETAPTR) 


Bits  59-30 : NlIMETA (i , j ) 

Bits  29-0:  Location  of  the  first  lift  value 

(LPTR) 

Items  ETAPTR  to  (ETAPTR  + NUMETA (i, j) - 1) : 

Eta  stations  for  which  lift  values  are  available. 
Item  LPTR  to  (LPTR  + NUMETA  (i,  j) -1)  : 

Lift  at  the  associated  eta  station. 

Generation:  Program  INPAFI  of  the  AF1  preprocessor 
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AF1  TAB  SURFACE  CORRESPONDENCE  MATRIX 


File: 


DATARNF 


Index  Name; 
TxEg: 

Dinensions; 


Auxiliary  ID : 


AFTCi 

MIXED 

NCS 

1*(  X (NT(i)+2))  where: 

1=1 

NCS  = Number  of  control  surfaces  that  have  tabs. 

NT (i)  = Number  of  tabs  on  control  surface  i. 

Word  1 : DATARNF 

Word  2 ; AFTCi 

Words  3-10:  Zero 


Elements; 


The  following  group  of  items  is  repeated  for  each 
control  surface  that  has  a tab 


Item  1 ; 


Bits  59-30:  Name  of  the  first  control  surface 

that  has  a tab 


Bits  29-0:  Location  of  the  next  control 

surface  name,  (0  if  last  control 
surface) 

Item  2:  Bits  59-30;  Number  of  tabs  on  this  control 

surface,  (NTS  (i) ) 

Bits  29-0;  Location  of  the  first  tab  name. 

Items  3 to  (NTS(i)+2): 

The  names  of  the  tabs  associated  with  this  control 
surface. 


These  items  are  repeated  as  required  to  define  the 
correspondence  between  control  surfaces  and  tabs. 

Generation:  Program  INPAF1  of  the  AF1  preprocessor 
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AF1  TAB  GEOMETRY 


File; 

DATARNF 

Index  name ; 

AFTGi 

Type; 

Dimensions; 

MIXED 

NTS 

1*(  X (7  + 3*(NUMLEP(i)  + NOMHP(i)))  where; 

MTS 

Number  of  tabs. 

NUMLEP  (i)  = 

Number  of  leading  edge  points  for 
the  ith  tab. 

NUMHLP  (i)  = 

Number  of  hinge  line  points  for  the 
ith  tab. 

Auxiliary  ID; 

Word  1 ; 
Word  2: 
Words  3-10; 

DATARNF 

AFTGi 

Zero 

Elements; 

The  following 
tab. 

group  of  items  is  repeated  for  each 

Item  1 ; 

Bits  59-30; 

Tab  name. 

Bits  29-0; 

Location  of  the  next  tab  name 
(0  if  last  tab) 

Item  2-4; 

Bits  59-30; 

NUMLEP (i) 

Bits  29-0: 

Location  of  the  first  leading  edge 
X,  y and  z coordinate  (LEPTR) 

Item  5-7; 

Bits  59-30; 

NUMHLP  (i) 

Bits  29-0; 

Location  of  the  first  hinge  line  x. 

y and  z coordinate  (HLPTR) 

Items  LEPTB  to  (LEPTR+3»NUMLEP(i) -1) : 

The  leading  edge  x-coordinates 
followed  by  the  y coordinates  and 
the  z coordinates. 
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Items  HLPTE  to  (HLPTR+3*NDMHLP (i)-1) : 


Generation; 


The  hinge  line  x-coordinates 
followed  by  the  y coordinates  and 
the  z coordinates. 

Program  INPAF1  of  the  AF1  preprocessor 
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AF1  UNIT  ROTATION  MODES 

File;  DATARNF 

Index  Name;  AFURi 

Type ; MIXED 

Dimensions;  1*(2*NUMUI  + NUMRY)  where; 

NUMUI  = Number  of  xinit  rotation  instructions. 

NOMRY  = Number  of  unit  rotations. 

Auxiliary  ID;  Word  1;  DATARNF 

Word  2:  AFURi 

Words  3^10;  Zero 

Elements; 

Item  1 ; Bits  59-30;  NOMRY 

Bits  29-0;  Location  of  the  first  unit  rotation 

(RYPTR) 

Item  2;  Bits  59-30;  NUMDI 

Bits  29-0;  Location  of  the  first  unit  rotation 

instruction  (UIPTR) 

Iterne  EYPTP  to  (RYPTR  + NUMTR  -1): 

Array  of  unit  rotations. 

Items  UIPTR  to  (UIPTR  ♦ NUMUI  - 1); 

Bits  59-57;  Reserved 

Bits  56-48;  Mode  number 

Bits  47-39;  2 for  a control  surface. 

3 for  a tab. 


50.23 


Bits  38-30;  Location  of  the  unit  rotation. 
Bits  29-0:  Name  of  the  surface. 

Generation;  Program  INPAFI  of  the  AF1  preprocessor 
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AF1  STRIP  GEQtCETRY 


File; 

Index  Name; 
2YEe; 

Dimen  sicms; 


DATARI3F 

AFYGi 

MIXED 

NMS 

t*(  X (2+NUMYC))  Where; 
i=1 

NMS  = Number  of  main  surfaces. 
NUMYC  = Number  of  strip  edges. 


Auxiliary  ID;  Word  1:  DATARNP 

Word  2:  APYGi 

Words  3-10;  Zero 


Elements; 
Item  1; 


Item  2: 


The  following  group  of  items  is  repeated  for  each 
main  suzrf  ace  . 


Bits  59-30; 
Bits  29-0; 

Bits  59-30; 
Bits  29-0; 


Name  of  the  surface. 

Location  of  the  next  surface  name. 
(0  if  last  sturfaoe) 

NUMYC 

Location  of  the  first  strip  value 
(YCPTR) 


Items  YCPTR  to  (YCPTR  + NUMYC  - 1)  ; 


The  distance  from  the  strip  edges  to  the  root  of 
the  main  surface. 


Generation; 


Program  INP2VP1  of  the  API  preprocessor 


50 .25 


MACHBOX  PLANFORM  GEOMETRY  DATA 


File  Name; 

DATARNF 

Index  Name; 

E0Xi 

Type; 

MIXED 

Dimensions; 

1 X 1223 

Auxiliary  ID . 

Word  1 ; 
Word  2; 
Words  3-5: 
Word  6: 

Word  7; 
Word  8; 
Words  9-10 

DATARNF 

B0Xi 

Zero 


Semi- span  (inaxiniuin  spanwise 
dimension  of  surface  1) 

Zero 

Case  number 
Zero 


Elements;  This  array  contains  all  the  planform  geometry  data 

needed  by  the  MACHBOX  technical  module. 

The  elements  are  listed  in  the  order  they  are 
defined  in  the  labelled  common  blocks  of  the 
MACHBOX  technical  module. 


Items  1-10  are  from  labelled  common  /MATRNAM/. 


Item  1-10;  TITLE (ID)  - 10  words  containing  data  case  title 

in  Hollerith  format 


Items  11-32  are  from  labelled  common  /GEOMTY/. 

Item  11;  COPLAN  - logical  indication  for  coplanar 

surfaces 

•T.  surfaces  are  coplanar 

•F.  two  surfaces  do  not  have  the 
same  dihedral  angle  or  only  one 
surface  is  defined 

Item  12;  NSUBDV  - the  number  of  subdivided  rows 

(columns)  per  box 
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Item 

13; 

XSUBDV 

~ 

Float  (NSUBDV) 

Item 

1 4; 

NSUBD2 

- 

NSaBDV/2 

Item 

1 5; 

NSUBCN 

NSOBD2  + 1 center  y location  of 
first  chord 

Item 

16; 

NSURF 

- 

number  of  surfaces 

Item 

17; 

B1 

- 

box  length 

Item 

18; 

BIBETA 

- 

box  width 

Item 

19: 

BIS 

length= B 1 /XSUBDV 

subdivided  box 

Item 

20; 

B1BTAS 

width  -B1BETA/XSUBDV 

Item 

21; 

WLAX 

- 

global  X coordinate  of  the  wing 
local  axis  location 

Item 

22; 

WLAZ 

mm 

global  z coordinate  of  the  wing 
local  axis  location 

Item 

23; 

PSIW 

dihedral  angle  of  first  surface, 
input  in  degrees  but  converted  to 
radians 

Item 

24; 

MXBW 

* 

number  of  rows  to  aftmost  portion 
of  the  first  surface 

Item 

25: 

MXBBW 

- 

number  of  rows  to  aftmost  first 
surface  diaphragm  box 

Item 

26: 

MYBW 

number  of  chords  on  the  first 
surface  (NCHRDS) 

Item 

27: 

MYBBW 

- 

number  of  first  surface  chords 
including  tip  diphragm 

Item 

28: 

MXBSW 

- 

subdivided  MXBW  count 

Item 

29: 

MYBSW 

- 

subdivided  MYBW  count 

Item 

30; 

MYBBSW 

mm 

subdivided  MYBBW  count 
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Item  31 


IXBW 


Item  32: 


Item  33; 
Item  34; 
Item  35; 

Item  36; 

Item  37; 

Item  38; 

Item  39; 
Item  40; 
Item  41: 
Item  42: 

Item  43: 

Item  44; 


subdivided  grid  x- location  of  the 
first  unsubdivided  box  center  of 
the  first  surface 

XCENTF  - x-location  of  the  center  of  the 

first  box  on  the  first  surface 

Items  33-44  are  from  labelled  common  /GEOM2/. 


TLAX 
TLAZ 
PS  IT 

MXBT 

MYBT 

MYBBT 

MXBST 

MYBST 

MYBBST 

IXBT 

IXBST 

CAPL 


global  X coordinate  of  the  second 
surface  local  axis  location 

global  z coordinate  of  the  second 
surface  local  axis  location 

dihedral  angle  of  second  surface 
input  in  degrees  but  converted  to 
radians 

number  of  rows  to  aftmost  portion 
of  second  surface 

number  of  chords  on  the  second 
surface 

number  of  second  surface  chords 
including  tip  diaphragm 

subdivided  MXBT  count 

subdivided  MYBT  count 

subdivided  MYBBT  count 

subdivided  grid  x location  of  the 
first  unsiabdivided  box  center  of 
the  second  surface 

subdivided  grid  x location  of  the 
first  subdivided  box  of  the  second 
surface 

non-dimensionalized  vertical 
distance  between  centerlines  of  the 
first  and  second  surfaces 
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Items  45-128  are  from  labelled  common  /PLANXY/. 


Item 

45: 

NWLE 

number  of  first  surface  leading 
edge  definition  points 

Item 

46: 

NWTE 

number  of  first  surface  trailing 
edge  definition  points 

Item 

47: 

NTLE 

number  of  second  surface  leading 
edge  definition  points 

Item 

48: 

NTTE 

- 

number  of  second  surface  trailing 
edge  definition  points 

Item 

49-58: 

XMLE 

- 

first  surface  leading  edge 
definition  points  (x  locations) 

Item 

59-68: 

YWLE 

-- 

first  surface  leading  edge 
definition  points  (y  locations) 

Item 

69-78: 

XWTE 

- 

first  surface  trailing  edge 
definition  points  (x  locations) 

Item 

79-88; 

YWTE 

- 

first  surface  trailing  edge 
definition  points  (y  locations) 

Item 

89-98; 

XTLE 

- 

second  surface  leading  edge 
definition  points  (x  locations) 

Item 

99-108 

: YTLE 

•• 

second  surface  leading  edge 
definition  points  (y  locations) 

Item 

109-118:  XTTE 

- 

second  surface  trailing  edge 
definition  points  (x  locations) 

Item 

119-128;  YTTE 

- 

second  surface  tailing  edge 
definition  points  (y  locations) 

Items  129* 

-153 

are  from  labelled  common  /ARRAYS/. 

Item 

129: 

KBXCDW 

- 

reserved  for  future  use 

Item 

130: 

LBXCDW 

- 

row  dimension  of  wing  box  code 
array 

Item 

1 31 ; 

LBOXC 

column  dimension  of  wing  box  code 

array 


50.29 


Item 

132: 

KBXCDT 

— 

reserved  for  future  use 

Item 

133: 

LBXCDT 

- 

row  dimension  of  tail  box  code 
array 

Item 

134: 

KJM.PH 

- 

reserved  for  future  use 

Item 

135: 

UALPH 

- 

length  of  UALPH  array 

Item 

136: 

KALPHA 

- 

reserved  for  future  use 

Item 

137: 

KKERNL 

- 

reserved  for  future  use 

Item 

1 38: 

LKERNL 

- 

length  of  SKERNL  array 

Item 

139: 

KPNTRM 

- 

reserved  for  future  use 

Item 

140: 

LPNTRM 

- 

length  of  planform  pointer  array 

Item 

141: 

KDEFSL 

- 

reserved  for  future  use 

Item 

142: 

KELPHI 

- 

reserved  for  future  use 

Item 

143: 

O40DES 

mm 

length  of  complex  velocity 
potential  array 

Item 

144: 

KPOTSP 

mm 

reserved  for  future  use 

Item 

145: 

LPNTSP 

- 

column  dimension  of  the  subdivided 
normal  wash  points  array 

Item 

146: 

KSDW 

- 

reserved  for  future  use 

Item 

147: 

LSDW 

- 

column  dimension  of  the  subdivided 
normal  wash  array 

Item 

148: 

KPNTDW 

- 

reserved  for  future  use 

Item 

149: 

LPNTDW 

- 

coltann  dimension  of  the  normal  wash 
pointer  array 

Item 

150: 

KDW 

- 

reserved  for  futiure  use 

Item 

151: 

LDW 

- 

length  of  the  upper  surface  and 
lower  surface  normal  wash  arrays 

Item 

152: 

KTVP 

reserved  for  future  use 
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Item  153: 


LTVP 


length  of  the  leading  and  trailing 
edge  pointer  arrays  and  of  the 
trailing  edge  velocity  potential 
array 

Items  154-194  are  from  labelled  common  /SAMPLW/. 

Item  154:  ISMPLW  - number  of  chords  specified  for  wash 

sampling 

Item  155-164:  ICHORD(IO)-  chord  number  for  sampling 

Item  165-174:  IBOXF(IO)  - first  box  on  chord  to  be  sampled 

Item  175-184;  IBOXL(10)  - last  box  on  chord  to  be  sampled 

Item  185-194;  ZLOC(10)  - Z-location  of  sampling  chord, 

internally  to  correspond  to  wing 
coordinates 

Items  195-217  are  from  labelled  common  /MODES/. 

Item  195:  NZ^EI  - the  name  of  the  interpolation 

coefficient  array  to  be  used  with 
surface  1 

Item  196;  NAME2  - same  as  above  for  surface  2 

Item  197;  RBX 

Item  198;  RBY  - global  coordinates  of  rigid  body 

Item  199:  RBZ  reference  point 

Item  200-211: 

RBDEL(2,6)-  array  of  rigid  body  keywords  and 
displacement  magnitudes 

Item  212:  FMOD1  - the  first  mode  shape  of  first 

surface  interpolation  information 
array  to  be  used 

Item  213:  FMOD2  - the  first  mode  shape  of  second 

surface  interpolation  information 
array  to  be  used 

Item  214:  IMOD1  - the  last  mode  shape  of  first 

surface  interpolation  information 
array  to  be  used 
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Item 

215: 

LMOD2 

the  last  mode  shape  of  second 
surface  interpolation  information 
array  to  be  used 

Item 

2 16: 

NMODES: 

the  total  number  of  modes  from 
first  surface  interpolation 
information  array  to  be  used 

Item 

217: 

NMODE2 

The  total  number  of  modes  from 
second  surface  interpolation 
information  array  to  be  used, 
NMODES  must  equal  NMODE2 

Items  218  and  219  are  from  labelled  common  /BOX/. 


Item 

218: 

NCHRDS 

the  number  of  chords  to  be  used  in 
the  analysis 

Item 

219: 

XEDGE 

— 

the  local  coordinate  x location  of 
the  leading  edge  of  a planform  box 

Items  220-1223 

are  from  labelled  common  /TSIiOPE/. 

Item 

220: 

NTSS1 

- 

number  of  thickness  slopes,  input 
for  surface  1 

Item 

221 : 

NTSS2 

• 

number  of  thickness  slopes,  input 
for  surface  2 

Item 

222 : 

TSMN1 

- 

Mach  number  for  which  surface  1 
thickness  slopes  are  to  be  used 

Item 

223: 

TSMN2 

Mach  number  for  which  surface  2 
thickness  slopes  are  to  be  used 

Items  224- 

1223:  TS 

- 

Array  of  thickness  slopes 

Gene ration: 

Program 

PREMACH  of  the  machbox  preprocessor 
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DUBIAT  BODY  INTERFERENCE  SURFACE  GEOMETRY 


File; 

Index  Name; 
Type; 

Dimensions ; 


DATARNF 

DLBGi 

MIXED 

NUMBP 

(NUMBOD  ♦ NUMPD  ♦ 12  + E (NUMCDi  + N0MSDi))*1 

i*1 


Where; 


Auxiliary  ID; 


NUMBOD 

NUMBP 

NUMCD 

NUMSD 


Nuniber  of  interference  bodies 
Number  of  interference  body  panels 
Number  of  chordwise  divisions  on  the 
i-th  panel 

Number  of  spanwise  divisions  on  the 
i~th  panel 


Word  1; 

Word  2 ; 
Words  3~10: 


DATARNF 

DLBFi 

Zero 


Elements ; 


Item  1: 

B1 

B2PTR 

Item  2; 

PI 

P2PTR 

Item  3; 

NUMCD 

CDPTR 

Item  4; 

NUMPC 

PCPTR 

Item  5; 

NUMPS 

PSPTR 

Item  PSPTR; 

PS 

(real 

ajnray) 

I tem  PCPTR; 

PC 

(real 

array) 

Item  CDPTR; 

CD 

1 

(real 

array) 

Item  P2PTR; 

P2 

P3PTR 

Item  B2PTR; 

B2 

B3PTR 

2 pacdced  30  bit 
integers  per  word 
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The  above  format  is  repeated  for  each  body  where: 


Generation: 


P1 

B1 

P2PTR 


B2PTR 


NUMCD 

NUMPC 

NUMPS 

CDPTR 

PCPTR 

PSPTR 

PS 

PC 

CD(1) 

CD  (2) 

CD  (3) 

CD  (4) 

CD  (5) 
CD  (6) 
CD  (7) 
CD  (8) 


Alphanumberic  name  of  the  first 
panel  (H  format) 

Alphanumeric  name  of  the  first 
body  (H  format) 

Pointer  to  the  word  containing  the 
next  panel  name  (P2PTR  is  zero  if  PI 
is  the  last  panel) 

Pointer  to  word  containing  next 
body  name  (B2PTR  is  zero  if  B1  is 
the  last  body) 

Number  of  panel  coordinates 
Number  of  panel  chordwise  divisions 
Number  of  panel  spanwise  divisions 
Pointer  to  the  first  panel  coordinate, 
CD(1) 

Pointer  to  the  first  panel  chordwise 
division  (PC(1) 

Pointer  to  the  first  spanwise 
division  (PS(1) 

Array  of  panel  spanwise  divisions 
Array  of  panel  chordwise  divisions 
Panel  inboard  leading  edge 
X- coordinate 

Panel  inboard  trailing  edge 
x-coordinate 

Panel  outboard  leading  edge 
x-coordinate 

Panel  outboard  trailing  edge 
X-coordinate 

Panel  inboard  y- coordinate 
Panel  outboard  y-coordinate 
Panel  inboard  z-coordinate 
Panel  outboard  z-coordinate 


Program  INPOTP  of  the  doublet- lattice  preprocessor. 
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DUBIAT  CONTROL  AND  SIZE  MJ^TRIX 


File: 

DATARNP 

Index  Name: 

DLCSi 

Type: 

MIXED 

Dimensions: 

t10*1 

Auxiliary  ID: 

Word  1: 

Word  2: 
Words  3-10: 

DATARNF 

DLCSi 

Zero 

Elements ; 


Xt@ns  1 “3 : 
Item  4; 
Item  5: 

Item  6: 

Item  GDPTR: 


Item  MSPTR: 


Item  NSPTR: 


Reserved 

for  future  use. 

NUB^S 

NSPTR 

2 packed 
integers 

NDMMS 

MSPTR 

NIMGD 

GDPTR 

GD 

(real  array! 

1 

MS 

(integer  array) 

i 

NS 

(integer  array) 

Where: 


NUMNS 

NUMMS 

NUMGD 

NSPTR 

GDPTR 

GD(1) 
GD(2) 
GD(3) 
GD(4J 
NS(1) 
NS  (2) 


Number  of  problem  size  parameters 
Nurtiber  of  matrix  sizes 
Nuiidser  of  gust  data  parameters 
Pointer  to  the  first  problem  size 
parameter,  NS(1) 

Pointer  to  the  first  gust  size 
parameter,  GD(1) 

Gust  reference  plane  dihedral 
Gust  reference  point 
Aircraft  velocity 
Gust  vertical  velocity 
Number  of  vibration  modes 
Number  of  Nach  numbers 
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MSPTR 


Generation: 


Pointer  to  tl«  first  matrix  size 
parameter,  MS(1) 

NS (3)  = Number  of  reduced  frequency  values 

NS (4)  = Number  of  lifting  bodies 

NS (5)  = Number  of  bodies  with  doublets 

NS (6)  ® Number  of  body  doublet  divisions 

NS (7)  = Nuiriber  of  body  interference  panels 

NS (8)  - Number  of  lifting  panels 

NS (9)  = Number  of  strips  on  the  body  panels 

NS(10J  = Number  of  strips  on  the  lifting 

panels 

NS (It)  = Number  of  boxes  on  the  body  panels 

MS(1)  = Length  of  the  DLCSi  matrix 

MS (2)  = Length  of  the  DLPGi  matrix 

MS (3)  = Length  of  the  DLBGi  matrix 

MS (4)  * Length  of  the  DLDli  matrix 

MS (5)  = Length  of  the  DLVIi  matrix 

MS  (6)  = Zero 

MS (7)  = Length  of  the  DLPIi  matrix 

MS  (8)  =5  Length  of  the  DLMCi  matrix 

MS (9)  = Length  of  the  DLSSi  matrix 

MSflO)  = Length  of  the  BtCi  j matrix 

MS (11)  - Length  of  the  B2Cij  matrix 

MS (12)  = Length  of  the  SGCij  matrix 

MS (13)  = Length  of  the  SBCij  matrix 

MS  (14)  = Zero 

MS (15)  = Length  of  the  DBGij  matrix 

MS (16)  - Length  of  the  VPCij  matrix 

MS  (17)  = Length  of  the  PSCi  j matrix 

MS  (18)  Length  of  the  DLRBi  matrix 

MS (19)  = Length  of  the  ACMij  matrix 

MS (20)  - Length  of  the  GPOijkl  matrix 

MS  (21)  = Length  of  the  SFOijkl  matrix 

MS (22)  = Length  of  the  SDOijkl  matrix 

MS  (23)  = Length  of  the  PDOi  jkl  matrix 

MS (24)  = Length  of  the  MIOij  matrix 

MS (25)  = Length  of  the  M30ij  matrix 

MS (26)  = Length  of  the  Qzzxxkl  matrix 

MS  (27)  = Length  of  the  SPBijkl  matrix 

MS  (28)  = Zero 

MS (29)  = Length  of  the  modal  coefficient  matrix 

Program  INPUTP  of  the  doublet -lattice  preprocessor. 
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mmiAT  BODY  DOUBLET  GEC»1BTRY  MATRIX 


File: 

DATARNF 

Index  Name: 

DLDIi 

TYpe: 

MIXED 

Dimensions : 

(NUMDBL»«'8  ♦ 

NUMDBL 

2*  I 
i=1 

NOMADiJ^I 

Where: 

NUMDBL 
NUMAD  = 

Number  of 
Number  of 
f or  the  i- 

bodies  with  doublets 
doiiblet  axis  divisions 
-th  body  with  doublets 

Auxiliary  ID: 

Word  1: 

Word  2: 
Words  3—10: 

DATARNF 

DLDIi 

Zero 

Elonaentst 


Item  1: 

B1 

B2PTR 

Item  2: 

NUMCD 

CDPTR 

Item  3: 

NUMAD 

ADPTR 

I tem  4; 

NUMRD 

RDPTR 

Item  RDPTR: 

RD 

(real 

array) 

Item  ADPTR: 

AD 

(real 

array) 

Item  CDPTR: 

CD 

Item  B2PTR: 

B2 

B3PTR 

2 packed  30  bit 
integers  per  word 
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The  above  format  is  repeated  for  each  body  with  doublets 
where; 


Generation ; 


B1 

Alphanumeric  name  of  the  first 
body  with  doublets 

NUMCD 

=: 

Number  of  body  axis  coordinates 

NUMAD 

Number  of  body  axis  doublet 
divisions 

NUMRD 

Number  of  body  radii 

B2PTR 

Pointer  to  the  word  containing 
the  next  body  name  (B2PTR  is  zero 
if  B1  is  the  last  body) 

CDPTR 

Pointer  to  the  first  body  axis 
coordinate , CD ( 1 ) 

ADPTR 

Pointer  to  the  first  body  axis 
division,  AD(1) 

RDPTR 

Pointer  to  the  first  body  radii, 
RD(1) 

RD 

sr 

Array  of  body  radii 

AD 

Array  of  body  x-axis  division 
coordinates 

CD(1) 

- 

Body  axis  y-coordinate  (real) 

CD  (2) 

- 

Body  axis  z- coordinate  <real) 

CD  (3) 

Body  y-doublet  option  (integer) 

CD  (4) 

Body  z-doublet  option  (integer) 

Program 

INPDTP 

of  the  doublet-lattice  preprocessor 
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DOBLAT  MODAI.  CONTROL  MATRIX 


File;  DATARNF 

Index  Name;  DLMCi 

Type;  MIXED 


Dimensions; 


Auxiliary  ID; 


(4  + NUMID  + NUMMI)  ♦ 1 


Where: 

NUMID 

NUMMI 


Word  1: 

Word  2; 
Words  3-“t0: 


Number  of  elastic  modes  matrix 
names  defined  in  the  MODAL  DATA 
Number  of  modal  instructions 
defined  as  the  total  number  of 
regions  (i.e.,  box  subsets  or 
body  id's)  used  in  the  M3DAL  DATA 

DATAKNF 

DLMCi 

zero 


Elements ; 


Item  1: 

NUMID  IDPTR 

Item  2; 

NUMLM  IMPTR 

Item  3; 

NUMIM  IMPTR 

Item  4; 

NIMDM  DMPTR 

Item  IDPTR: 

ID 

(integer  array) 

Item  LMPTR: 

LM 

Item  IMFPR: 

IM 

Item  DMPTR; 

DM 

2 packed  30  bit  integers 
p er  wcMT  d 
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Where 


NUMID 

NDMLM  = 

NDMIM  = 

NUMDM  - 

IDPTR  - 

LMPTR 

IMPTR  - 

DMPTR  - 

LM 

IM 

DM 

Bits  47-39: 


Bits  38-30: 


Number  of  matrix  id  names 
Number  of  lifting  surface  mode 
instructions 

Number  of  interference  surface 
mode  instructions 
Number  of  doublet  body  mode 
instructions 

Pointer  to  the  first  matrix  id, 

ID<1) 

Pointer  to  the  first  lifting 
surface  mode  instruction,  LM(1) 
Pointer  to  the  first  interference 
surface  mode  instruction,  IM(1) 
Pointer  to  the  first  doublet  body 
mode  instruction,  DM(1) 

Integer  arrays  containing  mode 
instruction  words  with  the  following 
format: 

Integer  code  = 1 for  lifting  surface 

2 for  interference 
surface 

3 for  body  doublet 


Matrix  id  index  (refers  to  position 
in  id  array) 


Bits  29-0:  Box  subset  name  or  body  name 

Program  INPUTP  of  the  doublet- lattice  preprocessor. 
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DUBLA.T  LIFTING  SURFACE  GEOMETRY  MATRIX 


File: 

DATARNF 

Index  Name: 

DLPGi 

Type: 

MIXED 

Dimen  si(»is : 

(NDMPP  *12 

NOMPP 

+ Z (NUMCDi  + NDMSDi)*1 

i=1 

Where : 

NUMPP  = 

NUMCD  * 

NUMSD 

Number  of  lifting  surface  panels 
Number  of  chordwise  divisions  on 
the  i-th  panel 

Number  of  span wise  divisions  on  the 
i-th  panel 

Auxiliary  IDs 

Word  Is 
Word  2: 
Word  3“ 10: 

DATARNF 

DLPGi 

Zero 

EleDoents: 

Item  1: 
Item  2: 
Item  3: 

Item  4: 
Itan  PSPTR: 


Item  PCPTR: 


Item  CDPTR: 


Item  P2PTR: 


P1 

PZPTR 

NUMCD 

CDPTR 

NUMPC 

PCPTR 

NUMPS 

PSPTR 

PS 

(real 

array) 

PC 

(real 

array) 

CD 

(real 

array) 

P2 

P3PTR 

2 packed  30  bit 
integers  per  word 
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The  above  format  is  repeated  for  each  panel  where: 


Generation ; 


PI 

Alphanumeric  name  of  the  first 
panel  (H  format) 

P2PTR 

Pointer  to  the  word  containing  the 
next  panel  name.  (P2PTR  is  zero 
if  PI  is  the  last  panel) 

NDMCD 

= 

Number  of  panel  coordinates 

NUMPC 

Number  of  panel  chordwise  divisions 

NUMPS 

Number  of  panel  spanwise  divisions 

CDPTR 

s: 

Pointer  to  the  first  panel  coordinate 
CD(1) 

PCPTR 

s 

Pointer  to  the  first  panel  chord- 
wise  division,  PC(1) 

PSPTR 

Pointer  to  the  first  panel  spanwise 
division,  PS(1) 

PS 

= - 

Array  of  panel  spanwise  divisions 

PC 

= 

Array  of  panel  chordwise  divisions 

CD(1) 

sr 

Panel  inboard  leading  edge 
X- coordinate 

CD  (2) 

Panel  inboard  trailing  edge 
X- coordinate 

CD  (3) 

Panel  outboard  leading  edge 
x-coordinate 

CD  (4) 

Panel  outboard  trailing  edge 
x-coordinate 

CD  (5) 

Panel  inboard  y- coordinate 

CD  (6) 

= 

Panel  outboard  y-coordinate 

CD  (7) 

Panel  inboard  z- coordinate 

CD  (8) 

Panel  outboard  z-coordinate 

Program 

INPUTP 

of  the  doublet- lattice  preprocessor. 
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DUBIAT  PRESSURE  SChLim  DATA 


Pile: 

DATARNF 

Ind^  Name: 

DLPIi 

Type: 

MIXED 

NIMPRS 

Dimensions: 

(NUMPRS  ♦ 4 
Where : 

+ E NUMBSSi)*1 

i=1 

NUMPRS  = 

Number  of  pressure  correction 
in  struct ions 

NUMBSS 

Nusdsec  of  box  subsets  fen:  the  i-th 
pressure  correction  instruction 

Auxiliary  ID: 

Word  1: 

DATARNF 

Word  2: 

DLPIi 

Words  3-10: 

Zero 

Elements : 

Item  1: 
Item  2: 
Item  3: 

Item  4: 

Item  BSPTR: 


Item  P2PTR; 


The  above  format  is  repeated  for  each  presstire  correction 
instruction  input  where: 


P1FLG 

P2PTR 

P^EAL 

PSIMAG 

NUMBS 

BSPTR 

BS 

(integer 

array) 

P2FLG 

P3PTR 

2 packed  30  bit  integers 
2 packed  30  bit  integers 


P1FLG 

P2PTR 

PSREAL 


Keyword  PRESS  (or  ;K:aiA)  if  the 
pressure  replacement  (or  scaling) 
option  is  selected 
Pointer  to  word  containing  the 
keyword  PRESS  (or  SCALA)  for  the 
next  pressure  corxection 
Real  part  of  pressure  replacement 
value  or  pressure  scale  factor 
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PSIMAG 


Generation: 


Imaginary  part  of  pressure  replace- 
ment value  or  pressure  scale  factor 
NUMBS  = Number  of  box  subsets 

BSPTH  = Pointer  to  the  first  box  subset 

name,  BS  (1) 

BS  = Array  of  box  subset  names 

Program  INPUTP  of  the  doublet- lattice  preprocessor. 
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DUBLAT  RIGID  BODY  MODES  MATRIX 


File: 

DATARNF 

Index  Name: 

DLRBi 

Type: 

MIXED 

Dimensions: 

(10  + 6*NUMRBMJ*1 

Where: 

NUMRBM 

= 

NuiDber  of  rigid  body  inodes  input 

Axixiliarv  ID; 

Word  1; 

DATARNP 

Word  2: 

DLRBi 

Words  3 

-10: 

Zero 

Elements ; 

Item 

1 

LENRBI 

zs. 

Length  of  ourray 

Item 

2 

8HM0TI0NPT 

Item 

3 

Zero 

Item 

4 

NUMRBM 

==: 

Number  of  rigid  body  modes 

Item 

5 

1.0 

= 

Nundser  of  first  mode 

It^ 

6 

NUMRBM 

Number  of  last  mode 

Item 

7 

XREP 

Reference  point  x-coordinate 

Item 

8 

YREP 

= 

Reference  point  y-coordinate 

Item 

9 

ZREP 

Reference  point  2-coordinate 

Item 

10: 

TX 

= 

Translation  in  X 

Item 

11; 

TY 

Translation  in  Y 

Item 

12: 

TZ 

Treuislation  in  Z Mode  1 

Item 

13: 

RX 

= 

Rotation  about  X 

Itan 

14: 

RY 

= 

Rotation  about  Y 

Itffln 

15: 

RZ 

Rotation  about  Z 

Items  10-15  are  repeated  for  each  mode. 

Item  (10+6*NOMRBM)  : 8HMDTIONPT 

Generation;  Program  INPOTP  of  the  doublet— lattice  preprocessor. 
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DDBIAT  SUBSET  DATA  MMRiX 


File; 


DATARNP 


Index  Name;  DLSSi 

Type;  MIXED 


Diinensicgis; 


(2  ♦ NUMMSS  * 2 * 


mJMSS  MAXNUMi  -1 

£ 

i=1  60 


+ 1>*1 


Where; 

NUMSS 

MAXNUM 


Auxiliary  ID;  Word  1: 

Word  2; 
Words  3-tO: 


M\unher  of  subsets  input 
MaxiiDvun  numerical  value  of  all 
integers  in  the  i-th  subset 

DATABNF 

DLSSi 

Zero 


Elements; 


Itan  1; 

SSPTR 

Item  2; 

BSPTR 

Item  BSPTR; 

B1 

B2PTR 

NUMBW 

BWPTR 

Item  BWPTR; 

Item  B2PTR; 

B2 

B3PTR 

2 packed  30  bit 
integers  per  word 


The  above  foznnat  is  repeated  for  each  bcMc  s\i)set« 
Item  SSPTR; 

Item  SWPTR; 

Item  S2PTR: 


S1 

S2PTR 

NUMSW 

SWPTR 

SW 

S2 

S3PTR 
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The  above  format  is  repeated  for  each  strip  subset  where 


Generation; 


SSPTR 

Pointer  to  the  word  containing  the 
first  strip  subset  id 

BSPTR 

Pointer  to  the  word  containing  the 
first  box  subset  id 

E1 

First  box  subset  id 

B2PTR 

Pointer  to  the  word  containing  the 
second  box  subset  id  (B2PTR  = 0 if 
B1  is  the  last  box  subset) 

NUMBW 

Number  of  box  subset  words  = 

[ (largest  box  number  in  subset  - 1) 
/60]  + 1 

BWPTR 

Pointer  to  the  first  word  in  the 
box  subset  instruction,  BW(1) 

BM 

An  array  of  60  bit  words  with  the 
i-th  bit  indicating  the  presence 
(bit=1)  or  absence  (bit=0)  of  the  i-th 
box  number  in  the  box  subset 

SI 

First  strip  subset  ID 

S1PTR 

Pointer  to  the  word  containing  the 
second  strip  subset  id  (S2PTR  = 0 
if  SI  is  the  last  strip  subset) 

NUMSW 

Number  of  strip  subset  words  = 

[ (largest  strip  number  in  subset 
-1)/60  3 + 1 

SWPTR 

Pointer  to  the  first  word  in  the 
strip  subset  instruction,  sw(1) 

SW 

An  array  of  60  bit  words  with  the 
i-th  bit  indicating  the  presence 
(bit  = 1)  or  absence  (bit  = 0)  of 
the  i-th  strip  number  in  the  strip 
subset 

Program 

INPOTP 

of  the  doublet- lattice  preprocessor. 

50.47 


DUBIAT  VELOCITY  PROFILE  DATA 


File;  DATARNF 

Index  Name;  DLVIi 

Type;  MIXED 

NUMVP 

Dimensions;  (NUMVP  *7*2*  NUMVU  + 2 * Z NDMVR  )♦! 

i=1 

Where; 

Number  of  velocity  profiles 
Ntimber  of  USE  instructions  for 
velocity  profiles 

NTimber  of  velocity  ratios  (Vtogal/^<»  I 
defined  for  the  i-th  velocity  profile 

DATARNF 
DLVIi 
Zero 


Elements; 

I teon  1 : 

Item  2; 

Item  VDPTR; 
Item  VDPTR+t; 
Item  VDPTR+2; 
Item  VDPTR+3: 
Item  VDPTR+4; 
Item  VDPTR+5; 
Item  VDPTR+6; 
Item  VRPTR: 


Item  CDPTR; 


I tem  V2PKI; 
Item  VDPTR; 


50.48 


Where: 


Generation : 


NUMVU 

VUPTR 

VDPTR 

VI 

V2PTR 

NUMCD 

NUMVR 

CDPTR 

VRPTR 

VR 

CD 

DLEOPT 

DTEOPT 


DERLE 

DERTE 

VU 


Number  of  velocity  profile  USE 
instructions 

Pointer  to  the  first  velocity 
profile  USE  instruction,  VU(1) 
Pointer  to  the  word  containing 
the  first  velocity  profile  name 
Alphanumeric  name  of  the  first 
velocity  profile 
Pointer  to  the  word  containing 
the  next  velocity  profile  name 
(V2PTR  is  zero  if  V1  if  the  last 
velocity  profile) 

Number  of  velocity  profile 
chord  points 

Number  of  velocity  ratio  values 
Pointer  to  the  first  velocity 
profile  chord  point,  GD(1) 
Pointer  to  the  first  velocity 
profile  velocity  ratio,  VR(1) 
Array  of  velocity  ratios 
Array  of  velocity  profile  chord 
points 

Options  for  derivative  at 
leading/ trailing  edge 
-1  = slope  will  be  calculated  by 
program 

1 = first  derivative  supplied 

2 = second  derivative  supplied 
Derivative  supplied  for  leading/ 
trailing  edge 

Array  of  2 packed  alphanumeric 
names  per  words 

bits  59-30:  Velocity  profile  ID 
bits  29-0:  strip  subset  ID 


Program  INPUTP  of  the  doublet- lattice  preprocessor. 


50.49 


GEOMETRY  COMPONENT  ID  MATRIX 


File: 

Index  Name: 
Type: 

Dimensions; 
Au:^liarv.  ID; 
Elements; 


Generation ; 


DATARNF 

GC0MPID 

MIXED 

N*1  where  N is  the  total  number  of  geometry 
components  defined  via  the  geometry  input  data 
(N<60) . 

Word  1;  DATARNF 

Word  2:  GC0MPID 

Words  3-10;  Zero 

Row  i contains  the  ID  name  of  the  i-th 
seguentially-defined  geometry  component.  Each  ID 
is  a user-defined  unique  BCD  string  of  1-7 
characters  stored  in  display  code,  left  adjusted 
and  blank  filled.  Interrogation  of  the  i-th 
component  data  stored  in  GDEFOOi  on  DATARNF  by  the 
nodal  preprocessor  is  effected  by  requiring  the  ID 
to  be  the  same  as  the  name  of  the  nodal  input 
reference  frame. 

Program  GDEFSIM  of  the  geometry  data  preprocessor 


50.50 


File; 

Type; 

Diroensions 


Auxiliary  : 

Elements; 

Item  1 
Item  2 
Item  3 
Item  4 
Item  5' 

Items 

Generation 


GEOMETRY  COMPONENT  DATA  MATRICES 
DATARNF 

GDEF001,  GDEF002,  GDEFOOn,  where  n (<  60)  is 

the  input  sequence  number  of  the  component. 

MIXED 

(4  + NB  + 2*NK)  where; 

NB  = Size  of  buffer  containing  component  control 
curve  definitions. 

NK  * Number  of  curves  and  their  location  in 
buffer. 

; Word  1;  DATARNF 

Word  2;  The  matrix  index  name 

Words  3- 10;  Zero 

These  matrices,  one  for  each  component,  contain 
the  following  data; 

NP  = Number  of  points  in  points  array,  PT(NP,3) 

NL  - Number  of  lines  in  lines  array,  ALN(NL,3) 

NK 

NB 


-(NB+4); 

Data  defining  longitudinal  control  curves  for  this 
component  (BFR) . (ref.  50-^i) 

(NB+5)  - (NB+2*NK+4)  ; 

Array  of  curve  types,  KRV(NK,1),  and  locations, 
KRV(NK,2)  in  BFR. 

: Program  GDEFSIM  of  the  geometry  data  preprocessor. 


50.51 


SPACING  MATRIX 


File:  DATARNF 

Index  Name;  GKDOOIa,  GKD002a,  GKD999a 

Type;  MIXED 

Dimensions;  M*1  where  Mis  less  than  or  eg[ual  to  3000.  All 

data  for  a particular  element  are  fully  contained 
in  one  of  the  matrices. 

Auxiliary  ID;  Word  1:  DATARNF 

~ ” ” Word  2;  The  matrix  index  name. 

Words  3-10;  Zero 

Element  s; 

Item  1;  Bits  59-30;  ’Reserved  for  future  use. 

Bits  29-15;  NF»  number  of  elements  contained  in 
this  matrix. 

Bits  14-0;  NBEG,  internal  number  of  first 

element  in  this  partition. 

Item  2-(NF+1): 

Each  word  contains  descriptibns  of  an  element. 

Each  description  corresponds  to  the  element 
referred  to  in  the  same  position  in  the  Flexible 
Element  Matrix  (KSF)  with  the  same  set  and 
partition  ntimber. 

Bits  59-54:  EG,  the  element  code  (integer). 

Bits  53-30;  Reserved  for  future  use. 

Bits  29-15;  NTOT,  total  number  of  words  in  data 

body. 

Bits  14-0;  POINT,  pointer  to  the  body  of 

element  data  (0  if  no  spacing 
defined  and  no  defaults} . 


50.52 


Iteni  (NF+2)-M: 

These  blocks  of  element  data  contain  the  spacing 
properties.  Each  property  is  a real  number  that 
is  stored  in  one  word. 

Generation;  Program  DGINPT  of  the  detail  geometry  preprocessor. 


50,53 


SPACING  LOWER  BOUNDS  MATRIX 


File;  DATARNF 

Index  Name;  GKEOOIa,  GKE002a,  GKE999a 

Type;  MIXED 

Dimensions;  M*1  where  M is  less  than  or  equaL  to  3000.  All 

data  for  a particular  element  are  fully  contained 
in  one  of  the  matrices. 

Auxiliary  ID;  Word  1 : DATARNF 

Word  2;  The  matrix  index  name. 

Words  3-10;  Zero 

Elements; 

Item  1:  Bits  59-30;  Reserved  for  future  use. 

Bits  29-15;  NF,  number  of  elements  contained  in 
this  matrix. 

Bits  14-0;  NBEG,  internal  number  of  first 

element  in  this  partition. 

Item  2-{NF+1|; 

Each  word  contains  descriptions  of  an  element. 

Each  description  corresponds  to  the  element 
referred  to  in  the  same  position  in  the  Flexible 
Element  Matrix  (KSF)  with  the  same  set  and 
partition  number. 

Bits  59-54;  EG,  the  element  code  (integer). 

Bits  53-30;  Reserved  for  future  use. 

Bits  29-15;  NTOT,  total  number  of  words  in  data 
body. 

Bits  14-0;  POINT,  pointer  to  the  body  of 

element  data  (0  if  no  spacing 
defined  and  no  defaults) . 


50.54 


Item  (NF+2)-M: 


Generation : 


These  items  contain  the  blocks  of  element  spacing 
properties,  ^ch  property  is  a real  number  that 
is  stored  in  one  word. 

Program  DGINPT  of  the  detail  geometry  preprocessor. 


50.55 


File;  EATARNF 

Index  Name;  GKFOOIa,  GKF002a,  GKF999a 

Type;  MIXED 

Dimensions;  M*1  where  M is  less  than  or  equal  to  3000.  All 

data  for  a particular  element  are  fully  contained 
in  one  of  the  matrices. 

Auxiliary  ID;  Word  1;  DATARNF 

Word  2:  The  matrix  index  name. 

Words  3-10;  Zero 

Elements; 

Item  1;  Bits  59-30;  Reserved  for  future  use. 

Bits  29-15;  NF,  number  of  elements  contained  in 
this  matrix. 

Bits  14-0;  NBEG,  internal  number  of  first 

element  in  this  partition. 

Item  2-(NF+1); 

Each  word  contains  descriptions  of  an  element. 

Each  description  corresponds  to  the  element 
referred  to  in  the  same  position  in  the  Flexible 
Element  Matrix  (KSF)  with  the  same  set  and 
partition  number. 

Bits  59-54;  EG,  the  element  code  (integer) . 

Bits  53-30;  Reserved  for  future  use. 

Bits  29-15;  NTOT,  total  number  of  words  in  data 

body. 

Bits  14-0;  POINT,  pointer  to  the  body  of 

element  data  (0  if  no  spacing 
defined  and  no  defaults)  . 


50.56 


Item  (NF+2)-M 


Generatj-on : 


These  items  contain  the  blocks  of  element  spacing 
properties.  Each  property  is  a real  number  that 
is  stored  in  one  word. 

Program  AGINPT  of  the  detail  geometry  preprocessor. 


50.57 


[ MATRIX 


File;  DATARNF 

Index  Name;  GKSOOIa,  GKS002a,  GKS999a 

Type;  MIXED 

Dimensions;  M*1  where  M is  less  then  or  equal  to  3000.  All 

data  for  a particular  element  are  fully  contained 

in  one  of  the  raatrices. 

Auxiliary  ID;  Word  1;  DATARNF 

Word  2;  The  matrix  index  name. 

Word  3;  M 

Words  4-10:  Zero 

Elements; 

Item  1;  Bits  59-30;  Reserved  for  future  use. 

Bits  29-15;  NF,  number  of  elements  contained  in 
this  matrix. 

Bits  14-0;  NBEG,  internal  number  of  first 

element  in  this  partition. 

Item  2-{NF<-1)  ; 

Bits  59-54;  EG,  the  element  code  (integer) . 

Bits  53-50;  CON,  number  of  concepts  described 
in  the  data  body. 

Bits  49-39;  Reserved  for  future  use. 

Bits  38-30;  NTOT,  total  number  of  words  in 

element  data  body. 

Bits  29-15;  ULABEL,  element  user  number. 

Bits  14-0;  POINT,  pointer  to  the  body  of 

element  data  (0  if  no  concepts 
def  ined) . 


50.58 


Item  (NP*2)-M; 

Additional  description  of  the  elements,  (blocks 
of  element  data)  . The  pointer  word  contains  the 
following  packed  integers. 

Bits  59-54:  POINTI,  pointer  to  the  first 

concept  (0  if  N0CX)N) 

Bits  53-48:  NUMI,  number  of  first  concept. 

Bits  47-42:  P0INT2,  pointer  to  second  concept 

(0  if  no  concept  or  NOCON)  , 

Bits  41-36:  NUM2,  number  of  second  concept. 

Bits  35-30:  POINT3,  pointer  to  third  concept 

(0  if  no  concept  or  NOCCaSf)  , 

Bits  29-24:  NUM3,  number  of  third  concept. 

Bits  23-18;  POINT4,  pointer  to  fotirth  concept 

(0  if  no  concept  or  N0CX)N) 

Bits  17-12:  NUM4,  number  of  fourth  concept. 

Bits  11-6:  POINT5,  pointer  to  fifth  concept 

(0  if  no  concept  or  NOOON)  , 

Bits  5-0:  NtJM5,  number  of  fifth  concept. 

The  word  following  the  pointer  word  is  the  first 
word  of  the  element  concept  data.  These  concept 
properties  are  real  numbers  written  one  to  a 
word. 

Generation;  Program  DGINPT  of  the  detail  geometry  preprocessor. 


50.59 


CROSS  SECTION  LOWER  BOUNDS  MATRIX 


File;  DATARNF 

Index  Name;  GKTOOIa,  GKT002a,  GKT999a 

Type;  MIXED 

Dimensions;  M*1  where  M is  less  than  or  equal  to  3000.  All 

data  for  a particular  element  are  fully  contained 

in  one  of  the  matrices, 

Aiaxiliarv  ID;  Word  1;  DATARNF 

Word  2;  The  matrix  index  name. 

Word  3;  M 

Words  4-10;  Zero 

Element  s; 

Item  1;  Bits  59-30;  Reserved  for  future  use. 

Bits  29-15;  NF,  number  of  elements  contained  in 
this  matrix. 

Bits  14-0;  NBEG,  internal  number  of  first 

element  in  this  partition. 

Item  2-  (NF+1)  ; 

Bits  59-54:  EG,  the  element  code  (integer) . 

Bits  53-50;  CON,  number  of  concepts  described 
in  the  data  body. 

Bits  49-39;  Reserved  for  future  use. 

Bits  38-30;  NTOT,  total  number  of  words  in 

element  data  body. 

Bits  29-15;  DLABEL,  element  user  number. 

Bits  14-0;  POINT,  pointer  to  the  body  of 

element  data  (0  if  no  concept 
defined)  . 


50.60 


Item  (NF+2)-M: 


Generation; 


Additional  description  of  the  elements,  (blocks  of 
element  data) . The  pointer  word  contains  the 
following  packed  integers. 

Bits  59-54;  POINTI,  pointer  to  the  first 
concept  (0  if  NOCON) . 

Bits  53-48;  NOM1,  number  of  first  concept. 

Bits  47-42;  P0INT2,  pointer  to  second  concept 

(0  if  no  concept  or  NOCON) . 

Bits  41-36;  NOM2,  number  of  second  concept. 

Bits  35-30;  POINT3,  pointer  to  third  concept 

(0  if  no  concept  or  NOCON) 

Bits  29-24;  NUM3,  number  of  third  concept. 

Bits  23-18;  POINT4,  pointer  to  fourth  concept 

(0  if  no  concept  or  NOCON) 

Bits  17-12;  NOM4,  number  of  fourth  concept. 

Bits  11-6;  POINTS,  pointer  to  fifth  concept 

(0  if  no  concept  or  NOCON) • 

Bits  5-0:  NUM5,  number  of  fifth  concept. 

The  word  following  the  pointer  word  is  the  first 
word  of  the  element  concept  data.  These  concept 
properties  are  real  numbers  written  one  to  a word. 

Program  DGINPT  of  the  detail  geometry  preprocessor. 


50,61 


CROSS  SECTION  UPPER  BOUNDS  MATRIX 


File;  DATARNF 

Index  Name:  GKUOOIa,  GKD002a,  GK0999a 

Type;  MIXED 

Diinensions;  where  M is  less  than  or  equal  to  3000.  All 

data  for  a particular  element  are  fully  contained 

in  one  of  the  raatrices. 

Auxiliary  ID;  Word  1 ; DATARNF 

Word  2;  The  matrix  index  name. 

Word  3;  M 

Words  4-10;  Zero 

Elements; 

Item  1;  Bits  59-30;  Reserved  for  future  use. 

Bits  29-15;  NF,  number  of  elements  contained  in 
this  matrix. 

Bits  14-0;  NBEG,  internal  ntimber  of  first 

element  in  this  partition. 

Item  2-(NF+1)  ; 

Bits  59-54:  EG,  the  element  code  (integer) • 

Bits  53-50;  CON,  number  of  eoncepts  described 
in  the  data  body. 

Bits  49-39;  Reserved  for  future  use. 

Bits  38-30;  NTOT,  total  number  of  words  in 
element  data  body. 

Bits  29-15;  ULABEL,  element  user  number. 

Bits  14-0;  POINT,  pointer  to  the  body  of 

elenent  data  (0  if  no  concept 
defined)  . 


50.62 


Iteni  (NF+2)-M: 


Generation; 


Additional  description  of  the  elements,  (blocks  of 
element  data} . The  pointer  word  contains  the 
following  packed  integers. 

Bits  59-54;  P0INT1,  pointer  to  the  first 

concept  (0  if  NOCON)  . 

Bits  53-48;  N0M1,  number  of  first  concept. 

Bits  47-42;  POINT2,  pointer  to  second  concept 

(0  if  no  concept  or  NOCON). 

Bits  41-36;  NOM2,  number  of  2nd  concept. 

Bits  35-30;  POINT3,  pointer  to  third  concept 

(0  if  no  concept  or  NOCON)  . 

Bits  29-24;  NUM3,  number  of  third  concept. 

Bits  23-18;  POINT4,  pointer  to  fourth  concept 

(0  if  no  concept  or  NOCON)  . 

Bits  17-12;  NUM4,  number  of  fourth  concept. 

Bits  11-6:  POINT5,  pointer  to  fifth  concept 

(0  if  no  concept  or  NOCON) . 

Bits  5-0:  NOM5,  number  of  fifth  concept. 

The  word  following  the  pointer  word  is  the  first 
word  of  the  element  concept  data.  These  concept 
properties  are  real  numbers  written  one  to  a word. 

Program  DGINPT  of  the  detail  geometry  preprocessor. 


50.63 


SUBSTRUCTURE  ASSEMBLY  CONTROL  VECTOR 


File;  DATARNF 

Index  Name;  lACVsss 

Type;  MIXED 

Diroensions;  N ♦ 1 where  N = number  of  nodes  in  this 

substructure 

AuxiliarY_ID:  Zero 

Elements;  A typical  entry  (j)  in  the  matrix  is  associated 

with  internal  node  number  j and  contains  four  15 
bit  fields. 

Bits  59-45:  15  freedom  indicators  for  up  to  15 

degrees  of  freedom,  left  to  right, 
per  node.  A 1 bit  in  this  field 
indicates  that  the  freedom  is  free, 
A zero  bit  indicates  that  the 
freedom  is  not  free. 

Bits  44-30;  15  freedom  indicators  for  up  to  15 

degrees  of  freedom,  left  to  right, 
per  node,  A 1 bit  in  this  field 
indicates  that  the  freedom  is  to  be 
retained,  A zero  bit  indicates 
that  the  freedom  is  not  to  be 
retained. 

Bits  29-15;  15  freedom  indicators  for  up  to  15 

degrees  of  freedom,  left  to  right, 
per  node.  A 1 bit  in  this  field 
indicates  that  the  freedom  is  to  be 
supported  (with  zero  or  non-zero 
specified  displacement)  , A zero 
bit  indicates  that  the  freedom  is 
not  to  be  supported. 

Bits  14-0:  Reserved  for  future  use. 

Generation;  Program  LODOWN  of  the  interact  preprocessor 


50.64 


SOBSTPqCTORE  DOWNWARDS  LOADCASE  RUNCODES  MATRIX 


File; 

Ipdex  Name; 
Type; 

Dimensions; 

Auxiliary  ID ; 
Elements; 


Generation; 


DATARNF 

IDLCsss 

MIXED 

N * 1 where  N = number  of  loadcases  for  the 
substructure  at  the  next  higher  level. 

Zero 

The  i-th  entry  corresponds  to  the  i-th  loadcase  in 
the  next  higher  level  substructure.  The  value  of 
this  i-th  entry  is  the  number  of  the  loadcase  in 
substructure  sss  which  corresponds  to  the  i-th 
loadcase  in  the  higher  level  substructure.  A 
value  of  0 indicates  that  no  loadcase  in 
substructure  sss  corresponds  to  the  i-th  loadcase 
in  the  next  higher  level  substructure. 

Program  LODOWN  of  the  interact  preprocessor 


50.65 


SUBSTBUCTURE  LOADCASE  EXPANSION  RUNCODE  MATRIX 


File; 

Index  Name : 
Type; 

Dimensions; 

Auxiliary  ID; 
Elements; 

Gei^ration; 


DATARNF 

lELCsss 

MIXED 

(N+1)*1  Where  N = number  of  loadcases  applied  to 
the  substructure. 

Zero 

Item  1 gives  the  total  number  of  loadcases  which 
are  coming  down  to  this  substructure  due  to 
interaction.  Item  i gives  the  column  number 
••coming  down**  of  the  i-1  loadcase  applied  to  the 
subs  tr uct ur  e . 

Program  LODOWM  of  the  interact  preprocessor 


50.66 


SUBSTRDCTURE  FREEDOM  ACTIVITY  VECTOR 


File;  DATARNF 

Index  Name ; IFAVs s s 

Type;  MIXED 

Dimensions;  N*1  where  N - (number  of  nodes  + 3)/4, 

Auxiliary  ID:  Zero 

Elements;  Item  j consists  of  4 packed  15  bit  integers.  The 

15  bits  are  associated  (left  to  right)  with  the 
fifteen  degrees  of  freedom  at  the  corresponding 
internal  node.  A "0”  bit  indicates  no  stiffness 
for  the  corresponding  freedom;  a "1"  bit  indicates 
positive  stiffness. 

Bits  59-45;  Node  4j-3 

Bits  44-30;  Node  4j-2 

Bits  29-15;  Node  4j-1 

Bits  14-0:  Node  4j 

Generation;  Program  jMAT  of  the  interact  preprocessor 


50.67 


SUBSTRUCTURE  LOADCASE  CORRESPONDENCE  TABLE 


File; 

Index  Name ; 
Type; 

Diwfensions: 

Auxiliary  ID; 
Elements; 

Item  1; 

Items  2-11 
Generation : 


DATARNF 

ILCLsss 

MIXED 

11*N  where  N is  the  number  of  loadcases  for  this 
structure  diaring  back  substitution. 

Zero 

Column  i contains  the  following  information  for  i 
th  internal  loadcase; 

USERID,  This  is  either  a character  string  stored 
left  adjusted  with  zero  fill  or  a positive 
integer, 

; USER  TITLE.  This  is  stored  as  a text  string.  If 
no  user  title  is  input,  items  2-11  are  zero. 

Program  LODOWN  of  the  interact  preprocessor 


50.68 


SUBSTRUCTURE  LOADCASE  CORRESPONDENCE  TABLE 
"without  TixT  STRING 


File; 

Index  Name; 

i 

Type ; 

Dimensions ; 
Auxiliary  ID ; 
Elements; 

Generation ; 


DATARNF 

ILC0SSS 

MIXED 

N*1  when  N is  the  number  of  loadcases. 

Zero 

Item  j contains  the  loadcase  id  corresponding  to 
internal  loadcase  j. 

Program  JRCGEN  of  the  interact  preprocessor. 


50.69 


SUBSTRUCTORE  LOADCASE  DOWNWARD  ORDER  VECTOR 


File; 

Index  Nanie ; 
Type; 

Dimensions ; 

Auxiliary  ID : 
Elements; 

Generation; 


DATARNF 

ILD0SSS 

MIXED 

N*1  where  N is  the  number  of  loadcases  requested 
for  back  substitution. 

Zero 

Item  j contains  the  j-th  loadcase  identifier 
requested. 

Programs  LODOWN  and  SUBCNTR  of  the  interact 
preprocessor. 


50.70 


SUBSTRUCTURE  IX)ADS  FREEDOM  ACTIVITY  VECTOR 


File: 

Index  Name : 


Diniensions ; 
Auxiliary  ID; 


Generation; 


DATARNF 

ILFASSS 

MIXED 

N*1  where  N - (number  of  nodes  + 3)/4, 

Zero 

Item  j consists  of  4 packed  15  bit  integers.  The 
15  bits  are  associated  (left  to  right)  with  the 
fifteen  degrees  of  freedom  at  the  corresponding 
internal  node.  A "O”  bit  indicates  no  load  for 
the  corresponding  freedom.  A ”1”  bit  indicates  a 
load  at  that  freedom. 

Bits  59-45;  Node  4j-3 

Bits  44-30;  Node  4j-2 

Bits  29-15;  Node  4j-1 

Bits  14-0;  Node  4j 

Program  JMAT  of  the  interact  preprocessor 


50.71 


LOCAL  COORDINATE  SYSTEMS  MATRIX 


File; 

Index  Name; 
Type; 

Dimensions; 
Auxiliary  ID ; 

Elements; 

Item  1 ; 


Item  2-4; 
Item  5-13; 

Generation; 


DATARNF 

IL0CSSS 

MIXED 

13*N  where  N is  number  of  local  coordinate 
systems. 

Word  1 ; DATARNF 

Word  2;  IL0Csss 

Words  3- 10 : zero 

A typical  column  j contains  the  following 
information  pertaining  to  local  coordinate  system 

js 

Bits  59-18;  Oser  ID  for  local  coordinate 

system.  Display  code  left- 
adjusted,  blank- filled. 

Bits  17-0;  The  characters  (BCD)  CYL,  SPH  or 

REC  to  indicate  the  type  of 
coordinate  system  (cylindrical, 
spherical  or  rectangular) . 

Global  coordinates  of  local  origin  (x,  y,  z) . 

Elements  of  the  3x3  transformation  matrix,  t, 
that  transforms  a global  representation  to  a local 
V (local)  = t V (global).  The  order  of  the  elements 
is  til,  t21,  t3l,  t12»  t33. 

Program  SUBCNTR  of  the  interact  preprocessor. 
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SUBSTFOCTURE  REDUCED  LOADS  RONCODE  MATRIX 


File; 

Index  Fame; 
Type; 

Dimensions; 

/ 

Elements; 

Generation; 


DATARNF 

ILRCsss 

MIXED 

N*1  where  N = number  of  loadcases  applied  to  the 
substructure. 

Zero 

The  i-th  item  gives  the  internal  loadcase  number 
in  the  next  higher  substructure  into  which  the  i“ 
th  internal  loadcase  of  this  substructure  is  to  be 
merged. 

Program  JRCGEN  of  the  interact  preprocessor 
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SUBSTRUCTURE  NOJAL  CORRESPONDENCE  mSLE 


File; 

Index  Name; 
Type; 

Diinensions; 


r 

Auxiliary  ID; 
Elements ; 

Item  1; 
Item  2; 
Item  3; 
Item  4: 
Item  5-x; 


DATARNF 
INCIsss 
MIXED 
M^1  where: 

M = 4+J+K-t-N 

J = (LNN-»-59>/6  0-1/60 

I = ( ( {SSN-1)/6O)*60)+1 

K = (J+3)/4 

N = Number  of  nodes 

LNN  = Largest  user  node  number 

SNN  = Smallest  user  node  number 

Zero 

I 

Highest  user  node  number 
Pointer  to  start  of  block  2 
Pointer  to  start  of  block  3 
Block  1 where  x = J+4 

Table  to  indicate  the  presence  of  a viser  ID.  Bit 
59  in  the  first  word  corresponds  to  the  number  in 
Item  1.  Successive  bits  represent  sequentially 
increasing  node  numbers.  If  a bit  is  A>n”  the 
n\xnber  represented  by  it  is  a valid  user  node 
nimber  . 
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It:eiR  x+1— y:  Block  2 «diere  y = K+X 

Each  %»ord  contains  4 packed  15  bit  integers  each 
of  which  has  a value  equal  to  the  cumulative  sum 
of  all  the  “on"  bits  up  to  but  not  including  the 
corresponding  word  in  Block  1.  Thus,  the  first 
word  in  Block  2 contains  these  sums  for  the  first 
4 words  in  Block  1 and  so  on. 

Item  y+1-y+n:  Block  3 vdiere  n = number  of  nodes 

A typical  rcw  y+i  contains  3 packed  20  bit 
integers  as  follows: 

Bits  59~40 : The  user  node  number  , ( j)  , 

corresponding  to  the  internal  node 
number  (i)  . 

Bits  39-20:  Pointer,  (k)  to  the  nodal  data 

matrix.  Row  (k)  of  the  nodal  data 
matrix  contains  the  coordinates  of 
inteimal  node  (i)  , user  node  ( j)  . 

Bits  19-0:  ®ie  internal  node  number,  (m)  , 

cojnresponding  to  the  user  node 
number  represented  by  the  i-th 
“on*  bit  in  Block  1. 

Generation:  Program  SUBCNTR  of  the  interact  preprocessor 
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SOBSTRUCTURE  NODAL  DATA  MATRIX 


File; 

Index  Name ; 
Type: 

Diniensions; 

Auxiliary  ID; 
E lenient  s; 

Item  1 ; 


Item  2; 
Item  3; 
Item  4; 
Generation; 


DATARNF 

INDMSSS 

MIXED 

N*4  where  N is  the  number  of  nodes  in  this 
substructure. 

Zero 

A typical  row  of  the  substructure  nodal  data 
matrix  contains; 

Bits  59-47  Contribution  bit  indicators  for 

and  34-18;  substructures  forming  this 

substructure. 

Bits  46-35;  Analysis  frame. 

Bits  17-0;  User  node  number. 

Node  X coordinate 
Node  y coordinate 
Node  z coordinate 

Program  MERGSS  of  the  interact  preprocessor 
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SUBSTRUCTURE  RETAINED  FREEDOM  VECTOR 


File; 

Index  Name: 
Type; 

Diroensiotiis : 

Auxiliary  ID : 
Element  e; 


Generation; 


DATARNF 

IRFVSSS 


MIXED 

N*1  where  N = number  of  retained  freedoms  in  this 
substructure. 

Zero 

Item  (j)  is  associated  with  the  j-th  retained 
freedom.  This  item  contains  2 packed  30  bit 
integers  as  follows; 

Bits  59~30:  The  internal  node  number  for  this 

retained  freedom. 

Bits  29-0;  The  freedom  number  for  this 

retained  freedom.  Freedom  number  1 
is  thrust  in  the  X direction, 
number  5 is  rotation  about  the  Y 
axis,  etc. 

Program  JMAT  of  the  interact  preprocessor 
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SUBSTRUCTURE  SORTING  POINTER  MATRIX 


File: 

Index  Name; 

Dimensions; 

Auxiliarv  ID; 
Elements; 

Item  1 ; 

Item  n; 

Item  n+1: 
Item  n+2; 


DATARNF 

ISPNSSS 

MIXED 

(2N+1)*1  where  N is  the  number  of  substructures 
interacting  in  this  substructure. 

Zero 

Pointer  to  the  start  of  the  information  in  ISRTsss 
for  the  first  interacting  substructure. 

Pointer  to  the  start  of  the  information  in  ISRTsss 
for  the  n-th  interacting  substructure. 

Dimension  of  ISRTsss. 

Display  code  equivalent  of  the  first  interacting 
substructure  number. 


Item  2n+1;  Display  code  equivalent  of  the  n-th  interacting 
substructure  number. 


Note;  Item  (i  + 1)-ltera  (i)  equals  the  number  of 

nodes  in  the  i-th  interacting 
substructure . 

Generation;  Program  MERGSS  of  the  interact  preprocessor. 
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SUBSTRUCTURE  REDOCED  STIFFNESS  RDNCOCE  MATRIX 


File: 

Index  Name : 

Dimensions: 

Auxiliary  ID; 
Elements; 


Generation; 


DATARNF 

isResss 

MIXED 

N*1  where  N is  the  row  dimension  of  the  reduced 
stiffnesss  matrix  for  this  substructure. 

Zero 

A typical  item  i contains  2 packed  30  bit  integers 
as  follows; 

Bits  59-30;  node  number,  nn 

Bits  29-0;  freedom  number,  nf 

These  two  integers  indicate  that  the  freedom 
indicated  by  row  i in  the  IRFVsss  matrix  is 
synonymous  with  and  to  be  merged  into  node  ;nn  and 
freedom  nf  of  the  next  higher  level  substructtire. 

Program  JRCGEN  of  the  interact  preprocessor 
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SOBSTRUCTURE  SORTING  MATRIX 


File; 


DATARNF 


Index  Name ; 


ISRTsss 


Type; 


Dimensions 


MIXED 

N*1  where  N is  the  sum  of  the  number  of  nodes  in 
the  interacting  substructures  forming  this 
substructure . 


Auxiliary  ID;  Zero 

Element s;  This  matrix  is  partitioned  into  groups  for  all 

interacting  substructures.  Each  word  represents 
one  node  in  one  substructure  and  contains  4 pieces 
of  information. 


Bits  59-45; 


Bits  44-33; 
Bits  32-12; 
Bits  11-0; 


15  bits  from  the  lACVsss  entry  for 
this  node,  either  the  "free 
freedoms"  or  the  "retained 
freedoms" 

Internal  node  number 
User  node  number 

Sorting  position  for  this  node  in 
the  nodal  data  matrix 


Generation ; 


Program  MERGSS  of  the  interact  preprocessor. 
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SUBSTRUCTURE  DEFINITION  VECTOR 


File; 

Index  Rarae; 
Type; 

Dimensions; 

Auxiliary  IP; 
Elements; 


DATARNF 

ISSCsss 

MIXED 

(N+1)*1  where  N = the  number  of  substructures  that 
are  merged  into  the  index  substructure  sss. 

Zero 

Item  1 contains  up  to  3 packed  integers  as 
follows; 

Bits  29-24;  Stage  number,  NSTAGE. 

Bits  23-18;  Set  number,  NSET, 

Bits  17-0:,  Nsi,  the  index  (sss)  substructiure 
number . 


Generation; 


NSTAGE  and  NSET  would  be  zero  if  the  substructure 
sss  is  not  a lowest  level  substructure. 

Items  2 to  (N+1)  would  be  present  only  if  the 
index  substructure  (sss)  happens  to  be  the  result 
of  n^rging  2 or  more  substructures  together.  In 
that  case,  a typical  item  would  be  as  follows; 

Bits  29-24;  Stage  number,  NSTAGE 

Bits  23-18;  Set  number,  NSET 

Bits  17-0;  Substructure  number,  sss 

NSTAGE  and  NSET  would  be  zero  if  sss  is  not  a 
lowest  level  substructure. 

Program  SUBCNTR  of  the  interact  preprocessor. 
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SET/STAGE  - SUBSTRUCTORE  CORRESPONDENCE  VECTOR 


File; 

DATARNF 

Index  Name; 

ISSSC0R 

Type; 

MIXED 

Dimensions; 

N*1  where  N = the  number 
total  analysis. 

of  substructures  in  the 

Auxiliary  ID; 

Word  1 : DATARNF 
Word  2 ; ISSSC0R 
Words  3-10;  Zero 

Element  g; 

Item  i contains  4 packed 

integers  as  follows; 

Bits  41-305  NSSU  = Upper  substructure  into 

which  the  substructure  NSS  is  to  be 
merged. 

Bits  29-24;  NSTAGE  = Stage  number. 

Bits  23-18;  NSET  = Set  number. 

Bits  17-0;  NSS  = Substructure  number. 

The  item  indicates  that  the  substructure  number 
NSS  is  the  same  as  set  NSET,  stage  NSTAGE,  and  it 
is  to  be  merged  into  substructure  NSSU. 

If  an  item  has  NSET  = NSTAGE  = 0,  it  implies  that 
the  substructure  NSS  is  a higher  level 
substructure. 

If  an  item  has  NSSU  '=  0,  it  implies  that  the 
upward  merging  of  the  substructure  NSS  has  not 
been  defined. 

One  of  the  items  may  contain  the  following 
additional  information. 

Bit  59;  ON 

Bits  47-42:  NSET  - Set  number  assigned  to  the 

highest  sxibstructure. 
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X 


Generation ; 


The  siabstructure  NSS  in  this  item  is  the  highest 
substructure  in  the  interaction  process. 

All  items  may  contain  the  following  additional 
information: 

Bit  49:  Indicator  of  formation  of  the  final 

nodal  data  for  the  substructure. 

Bit  is  on  if  the  final  nodal  data 
has  been  formed.  Bit  is  off 
otherwise. 

Bit  48:  Indicator  of  formation  of  the 

"proper”  freedom  activity  vector 
for  the  substructure.  Bit  is  on  if 
the  proper  vector  has  been  formed. 
Bit  is  off  otherwise. 

Program  SUBGNTR  of  the  interact  preprocessor. 
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SUBSTRUCTURE 


Files  DATARNF 

Index  Names  ITRBsss 

Types  MIXED 

DlioenSionss  N*1  where  N is  the  number  of  nodes  in  the  lowest 

level  substructures  in  this  substructure.  Common 
nodes  (from  more  than  one  substructure)  have  one 
entry  for  each  substructure. 

Auxiliary  IDs  Zero 

Elements:  A typical  word  ontains  the  following  datas 

Bits  59-30;  User  node  number  in  substructure 
sss. 

Bits  29-18:  Lower  level  substructure  number 

that  contributed  this  node. 

Bits  17-0:  User  node  number  in  the  low  level 

substructxare  for  this  node. 

All  entries  for  a node  in  substructure  sss  are 
grouped  togehter. 

Generation:  Programs  JMAT  and  SUBCNTR  of  the  interact 

preprocessor. 
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SUBSTRUCTURE  USER  FREEDOM  REFERENCE  TRSLE 


File ; 

DATARNF 

Index  Name: 

lUFRsss 

Type: 

MIXED 

Dimensions: 

95  ♦ 1 

Avixiliary  ID: 

Zero 

Elements: 

Item  1: 

Substructiure 

number  (integerj  . 

Item  2: 

Bits  59-18: 

User  selected  display  code  (H 
format)  freedom  activity  label  for 
partition  1 of  the  equilibritim 
equations.  Default  is  4HFREE. 

Bits  17-0: 

Sum  of  partition  1 freedoms. 

Item  3: 

Bits  59-18: 

Same  as  Item  2 but  for  partition  2. 
Default  is  6HRETAIN. 

Bits  17-0; 

Sum  of  partition  2 freedoms. 

Item  4: 

Bits  59-18: 

Same  as  Item  2 but  for  partition  3. 
Default  is  7HSUPPORT. 

Bits  17-0; 

Sum  of  par it ion  3 freedoms. 

Item  5: 

Reserved  for 

future  use. 

Items  6-20:  User  selected  freedom  labels  (1  or  2 character  BCD 
left-adjusted  blank-filled  \«ordsJ  for  man/tnachine 
comniunications  associated  with  the  internal 
kinematic  freedoms  1-15,  respectively,  for  all 
rectangular  Cartesian  coordinate  reference  frames 
associated  with  set  x and  stage  i.  Default  words 
are  TX,  TY,  TZ,  RX,  RY,  and  RZ,  respectively. 
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Items  21- 35: Same  as  items  6-20  but  for  all  cylindrical 

reference  frames.  Default  words  are  TR,  TT»  TZ, 
PF,  RT  and  FZ,  respectively. 

Items  36- 50: Same  as  items  6-20  but  for  all  spherical  reference 
frames.  Default  words  are  TB,  TT,  TP,  RF,  FT,  and 
RP,  respectively. 

Items  51- 65: User  selected  freedom  force  labels  (1  or  2 

chracter  BCD  left- adjusted  blank- filled  words)  for 
rnan/machine  communications  associated  with  the 
internal  force  freedoms  1-15,  respectively,  for 
all  rectangular  Cartesian  coordinate  reference 
frames  associated  with  set  x and  stage  i.  Default 
words  are  FX,  FY,  FZ,  MX,  MY,  and  MZ, 

Items  68- 80: Same  as  items  51-65  but  for  all  Cylindrical 

reference  frames.  Default  words  are  FR,  FT,  FZ, 
MR,  MT,  and  MP,  respectively. 

Items  81- 95: Same  as  items  51-65  but  for  all  spherical 

reference  frames.  Default  words  are  FR,  FT,  FP, 
MR,  MT,  and  MP,  respectively. 

Generation;  Programs  JMAT  and  SUBCNTR  of  the  interact 

preprocessor. 
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ELEMENT  KEY  MATRIX 


File;  DATARNF 

Index  Name;  KELEKEY 

Type;  MIXED 

Diinensigns:  N ♦ 1 \rtiere  N is  a variable  that  is  dependent  upon 

the  niainber  of  element  types  and  the  number  of 
stress  types,  properties  and  property  input 
conbinations  for  each  of  the  stiffness  finite 
elements  in  the  ATLAS  library. 

Auxiliary  ID;  Word  1;  DATARNF 

Word  2;  KELEKEY 

Words  3-10;  Zero 

Elements; 

Row  1;  Integer  that  is  the  total  number  of  element  types 

(NEL)  ciirrently  available  in  ATLAS, 

Row  2-  <NEL+l) ; 

Element  identification  and  addresses. 

Bits  59-24;  Literal  identifications  of  element 
types  in  left  adjusted,  blank- 
filled  display  code. 

Bits  23-1$:  Zero-filled, 

Bits  14-0:  Right-adjusted  15  bit  integers  that 

are  equal  to  the  first  row  of  data 
for  each  element  type.  For  a 
specific  element  type  (I) , let 
ELROW(I)  be  the  beginning  row. 

Row  {NEL+2y  -26: 

Blank  - reserved  for  future  use. 

The  rest  of  the  matrix  will  be  occupied  by  NEL 
blocks  of  data,  a block  for  each  element  type. 
Within  each  block,  the  following  4 groups  of  data 
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GRODP 

1 


are  stored  in  the  order  indicated  for  each  element 
type  (I). 


NUMBER  OF  ROWS 
2 

2 NP 


DESCRIPTION 

General  information  and  table  of 
contents  for  element  type  (I) • 

Property  literals. 


3 


NS 


Stress  literals. 


4 NLPIC+1 


Information  for  legal  property  input 
combinations . 


The  contents  of  each  row  in  these  4 groups  are  described  in 
detail  below: 


GROUP  1; 

Row  ELROW  (I)  - Three  packed  integers. 


Bits  59-48:  LLPCE  Relative  location  of  legal 

property  input  combinations 
with  respect  to  row  ELROW (I) . 
The  information  for  the 
combinations  will  be  stored  in 
a block  of  rows  beginning  with 
row  (ELROW  (I)  ♦ LLPCE)  . 


Bits 

47-39: 

MAXNOO 

Maximum  number  of  nodes 
required  to  describe  the 
element. 

Bits 

38-30: 

MINNOD 

Minimum  number  of  nodes 
required  to  describe  the 
element. 

Bits 

29-0: 

— 

Zero- filled,  reserved  for 
future  use. 

Row  ELROW  (I) +1  - Five 

packed 

12  bit  integers. 

Bits 

59-48: 

NP 

Ntimber  of  items  in  the 
property  list. 

Bits 

47-36: 

NS 

Number  of  stress  types. 
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Bits 

35-24; 

NLPIC 

Number  of  legal  property  input 
combinations  (<7) . 

Bits 

23-12; 

NN 

Maximum  number  of  nodes  used 

in  the  printing  of  element 
type  information. 

Bits 

11-0: 

LSTL 

Relative  location  of  stress 

literals  with  respect  to 
ELROW(l) . The  stress  literals 
are  stored  in  a block  of  rows 
beginning  with  row  (ELROW(I)  + 
LSTL)  . 

Groups  2 and  3 contain  literals  that  are  right  adjusted,  blank 
filled  in  display  code; 


GROUP  2 : 

Row  ELROW+2  PROP{l)  - First  element  property  literal. 
Row  ELROW+NP+1  PROP (NS)  - Last  element  property  literal. 
GROUP  3; 

Row  ELROW (I) +LSTL  STRS (1)  * First  element  stress 

literal. 


Row  ELROW (I) +LSTL+NS-1  STRS (NS)  - Last  element  stress  literal. 

GROUP  4; 

Row  ELROW  (I) +LLPCS  NLPIC  6 bit  integers  stored  left  to 

right,  zero  filled.  Each  integer 
identifies  the  number  of  input 
values  corresponding  to  one  of  the 
legal  property  input  combinations. 
The  case  where  all  properties  are 
input  is  not  included. 

Rows  ELROS (I) +LLPCE+1  to 

ELROW(I) +LLPCE+NLPIC  Expansion  keys  for  legal  property 

input  combinations.  Each  key  is 
made  up  of  4 bit  integers  and 
occupies  as  many  words  as  needed. 
The  integers  are  stored  left  to 
right  with  zero  fill  in  the  last 
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Generation; 


word.  As  an  example,  assume  the 
property  list  contains  10  items  (NP 
= 10)  and  only  3 of  these  items  are 
input;  the  other  7 being  defaulted. 
The  expansion  key,  12300122 
03,  would  indicate  the  following; 


a)  Input  value  1 would  be  used 
for  PROP(l)  and  PROP  (6). 

b)  Input  value  2 would  be  used 
f or  PROP  (2),  PROP  (7)  and 
PROP  (8)  . 

c)  Input  value  3 would  be  used 
for  PROP  (3)  and  PROP  (10). 


d)  PROP  (4),  PROP  (5)  and  PROP  (9) 
would  be  set  equal  to  zero. 

Program  ELKEYPR  of  the  elementkey  preprocessor. 
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ELEMENT  KEY  MATRIX 


51 


ELEMENT  KEY  MATRIX  (Cont*d) 


Element  I ROD  or  1 


ROW 


27 

7 

2 

2 

2 

3 

1 

2 

4 

29 

A(l) 

Ml) 

31 

P 

P/A(1) 

P/A(2) 

34 

J . 

1 

35 

JliE 

lEt 

_LL 

J_L 

JJ_ 

UPCE.MAXNOOE.MINNOOE 

NP.HS.NLPIC.NN.LSTL 

Property  Literals 

Stress  Literals 
NP(i) 

Expansion  Keys 
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ELEMENT  KEY  MATRIX  (Cont'd) 


Element  i BEAM  or  2 


ROW 


LLPCE.MAXNOOE.MINNOOE 

NP.NS.NLPIC.NN.LSTL 


Property  Literals 


Stress  Literals 


NP(I) 

Expansion  Keys 
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ELEMENT  KEY  MATRIX  (Cont*d) 
Element  I SPAR  or  3 


23 

2 

2 

13 

6 

9 

2 

45 

SO 


30 


o 


ITTo 


T-WEB 

FAREA1U 

FAREAIL 

FAREA2U 

FAREA2L 

0(t)U 

0(1)1 

0(2)U 

0(2)L 

A-LMPIU 

A-LMP1L 

A-LHP2U 

A-LMP21 

P-CAPU 

SiGMA-U 

P-LMPU 

P-CAPt 

SIGMA-L 

P-LMPL 

Q-EOUIV 

TAU-MAX 

nr 


m 

10 


11 


m 

lio 


15 

It 


UPCE.MAXNOOE.MINNOOE 

NP.NS.NLPie.NN.LSTL 


Property  Literals 


Stress  Literals 


MP(I) 


Expansion  Keys 
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ELEMENT  KEY  AAATRIX  (Confd) 


Element  : COVER  or  4 


ROW 

no 

112 


122 


132 


139 


22 

4 

3 

10 

10 

7 

4 

12 

T(0)U 
T(1)U 
. T(2)U 
ALPHAU 
BETAU 
T(0)L 
T(1)L 
T(2)L 
ALPHAL 
BETAl 


SIGMA1U 

SI6KIA2U 

TAU12U 

SIG-S1U 

SIG-S2U 

SIGMA1L 

SIGMA2L 
TADl 2L 
SIG-SU 
SIG-S2L 


n 


0 0 


E 


5 1 6 


n 


LLPCE.MAXNOOE.M INNODE. 
NP.NS.NLPIC.NN.LSTL 


Property  Literals 


Stress  Literals 


NP(I) 

Expansion  Keys 
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ELEMENT  KEY  MATRIX  (Confd) 
Element  : PLATE  or  5 


ROW 


UPCE.MAXNODE.M  INNODE 
NP.NS.NLPIC.NN.LSTL 


Property  Literals 


Stress  Literals 


NP(i) 


Expansion  Keys 
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ELEMENT  KEY  MATRIX  (Cont’d) 
Element  i GPLATE  or  6 


ROW 


170 

172 


183 


189 


199 


19 

9 

3 

11 

6 

10 

9 

13 

T-MEMBl 

T-MEMB2 

T-MEMB3 

T-MEMB4 

T-MEMB5 

T-BENDt 

T-BEN02 

T-BEN03 

T-BEND4 

T-BEND5 

ALPHA 

SIGMA1 

SIGMA2 

TAU12 

Ml 

M2 

M12 

mx 

5 i 6 

7 1 8 

JT 

0 

1 

1 

1 

i 

1 

1 

1 

1 

1 

1 

0 

1 

1 

1 

1 

1 

2 

2 

2 

2 

2 

0 

1 

1 

1 

1 

1 

2 

2 

2 

2 

2 

3 

1 

2 

3 

4 

P 

0 

0 

0 

0 

0 

0 

1 

2 

3 

4 

0 

0 

0 

0 

0 

0 

5 

1 

2 

3 

0 

0 

4 

5 

6 

0 

0 

0 

1 

2 

3 

0 

0 

4 

5 

6 

0 

0 

7 

1 

2 

3 

4 

0 

5 

6 

7 

8 

0 

0 

1 

2 

3 

4 

0 

5 

6 

7 

8 

0 

9 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

0 

LLPCE.  MAXNOOE.  MINNOOE 
NP.  NS.  NLP  1C,  NN.  LSTL 


Property  Literals 


Stress  Literals 


NP(I) 


Expansion  Keys 


50.97 


ELEMENT  KEY  MATRIX  (Cont‘d) 


Elements  BRICK  or  8 


ROW 


205 

IHEI 

47 

8 

jHHfHQ 

6 

JIIIIIIIIIIIQ 

8 

2 

207 

> 

SIGMA1 

TAU12 

TAU13 

212 

TAU23 

LLPCE.MAXNODE.MINNODE 

NP.NS,NLPIC,NN,LSTL 

Stress  Literals 
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ELEMENT  KEY  MATRIX  (Cont*d) 


Element  j SCALAR  or  9 


ROW 


LLPCE.MAXNODE.M INNODE 
NP.NS.NLPIC.NN.LSTL 

Property  Literals 

Stress  Literals 
NP(i) 

Expansion  Keys 
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feLEMENT  KEY  MATRIX  (Gont'd) 


Element  t SROD  or  10 


ROW 


245 

8 

3 

3 

2 

5 

1 

3 

4 

247 

A(1) 

A(2) 

249 

P2 
PZtA 
(P/A)t 
(P/M2 

254 

!l . 

.1. 

.1. 

255 

■iLUL 

1 1 

1 1 

_LL 

J_L 

LLPCE.MAXNOOE.MINNQDE 

NP.NS.NLPIC.NN.LSTL 

Property  Literals 

Stress  Literals 
NP(I) 

Expansion  Keys 


50.100 


ELEMENT  KEY  MATRIX  (Cont'd) 


Element:  SPUTE  or 


ROW 


260 

0 

8 

4 

1 

7 

0 

4 

3 

262 

Tl 

263 

Q-EQUIV  1 

021 

023 

043 

041 

269 

TAU-MAX 

W-AV6 

LLPCE.MAXNODE.MINNODE 
NP.NS,NLPIC,KN,LSTL 
Property  Literal 


Stress  Literals 
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ELEMENT  KEY  AAATRIX  (Cont*d) 
Element  ; CPLATE  or  12 


LIPCE.MAXNODI.M INNODE 
NP.NS.NIPIG.NN.LSTL 
Property  Literals 


Stress  Literals 
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ELEMENT  KEY  IVIATRIX  (Cont'd) 


Element ; CCOVER  or 


13 


IIPCE.MAXNODEJ  INNODE 
NP.NS.NLPIC.NN.LSTL 
Property  Literals 


Stress  Literals 
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MATERIAL  CODE  MATRIX 


File: 

CATARNF 

Index  Name: 

KMATERA 

Type: 

MIXED 

Dimensions: 

100  *1 

Auxiliary  ID; 

Word  1:  DATARNF 
Word  2:  KMATERA 
Words  3-10 ; Zero 

Element  s- 

Row  K of  the  matrix  contains  the  integer  K if 
material  properties  are  defined  for  material  code 
K,  If  no  properties  are  defined,  row  K is  zero. 

Generation: 

Program  DPMATER  of  the  material  data  preprocessor 
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MATERIAL  DATA  MATRICES 


File;  DATARNF 

Index  Name;  KM00001,  KM00002,  ......  KM00050  for  standard 

niaterials. 

KM00051,  KM00052,  KM00099  for  special 

itiaterials 

Type;  MIXED 

Dimensions;  N * 32  where  N is  the  number  of  temperatures  at 

which  material  properties  are  defined  for  a 
material  property  code— the  code  being  defined  by 
MXX  where  XX  are  the  last  two  digits  in  the  matrix 
name . 

Auxiliary  ID;  Word  1;  DATARNF 

word  2:  The  matrix  index  name 

Words  3-10:  Zero 

Element s:  Each  row  of  the  matrix  contains  the  following 

data; 

Col.  1;  The  temperature  at  which  the  properties  are 

specified  Fahrenheit) 

Col,  2;  Density  (Ibs/cubic  inch)  at  70 

Col,  3,7,11;  E , E , E , Youngs  moduli  (psi) 

Col,  4,8,12:  v,2  ' ^23  ' ^^31  ' Poissons  ratios 

Col,  5,9,13;  G , G , G , Shear  moduli  (psi) 

Col,  6,10,14;  , £2  , €3,  Linear  thermal  strain  (percent). 

Col,  15-17;  FTU1,  FTU2,  FTU3  ultimate  tension  stress 

allowables  (psi)  in  directions  1-2-3,  respectively 

Col,  18-20;  FCUI,  FCU2,  FCU3  ultimate  compression  stress 

allowables  (psi)  in  directions  1-2-3,  respectively 

Col,  21-23;  FSU1,  FSU2,  FSU3  ultimate  shear  stress  allowables 
(psi)  in  planes  1-2,  2-3,  3-1,  respectively 
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Col.  24”26;  FTYI/  FTY2,  FTY3^ yield  tension  stress  allowables 
(psi)  in  directions  1-2-3,  respectively 

Col.  27-29:  FCY1,  FCY2,  FCY3  yield  compression  stress 

allowables  (psi)  in  directions  1-2-3,  respectively 

Col.  30-32:  FSY1,  FSY2,  FSY3  yield  shear  stress  allowables 
(psi)  in  planes  1-2,  2-3,  3-1,  respectively 

NOTE:  The  property  data  are  defined  relative  to  the 

orthogonal  (natural)  axes,  denoted  by  1-2*3,  of  the 
material.  A single  subscript  denotes  a particular 
axis,  whereas  a double  subscript  denotes  a particular 
natural-axes  plane  relative  to  which  the  property  is 
associated. 

Generation:  Program  DPMATER  of  the  material  data  preprocessor. 
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COMPOSITE  MATERIAL  MATRIX 


Pile: 

DATARNF 

Index : 

KGMSTO4M 

Type; 

MIXED 

Dimension: 

N*1,  where  N 

= NCO+1-*-NTj*IIV 

Auxiliary  ID: 

Word  1: 

Word  2: 
Word  3: 
Words  4-10: 

DATARNP 

KCMSOMM 

NSP,  number  of  materials  defined. 
Zero 

Elements: 

Item  1: 

Bits  59-29: 

A 1 in  bit  j indicates  that 
material  60-j  has  been  defined. 

Bits  28-5  : 

Reseinred. 

Bits  4-0; 

NCO,  the  maximum  material  number 
defined. 

Item  2-NCO: 

Bits  59—48: 

Thickness* 10 00  (layer  thickness) . 

Bits  47-25: 

Future  use. 

Bits  24-19: 

Nuinber  of  values  per  ten^erature 
NV 

Bits  18-15: 

Number  of  teii^erature  levels. 

Bits  14-0: 

Pointer  to  data.  Item  i+1  is  the 

pointer  word  for  material  Gi. 
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Item  NC0+2-N; 


The  following  data  for  each  temperature  (NTj 
temperatures  for  the  j-th  material) . 


OPDER 

PROP 

COMMENTS 

0 

S 

Area  density  (Ib/in®) : 
before  first  temp. 

1 

T 

Temperature  ®F 

2 

El 

Young's  mod  in  first  direction 

3 

E2 

Young's  mod  in  second  direction 

4 

V12 

Poisson's  ratio 

5 

612 

Shear  mod 

6 

ET1 

Thermal  strain  in  first  direction 

7 

ET2 

Thermal  strain  in  second  direction 

8 

FTD1 

9 

FTU2 

10 

PCU1 

1 1 

FCU2 

12 

FSU 

13 

FTY1 

Allowables 

14 

FTY2 

15 

FCY1 

16 

FCY2 

17 

FSY 

Generation:  Program  DPMATER  of  the  material  data  preprocessor. 
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FLEXIELE  ELEMENT  CONTPOL  MATRIX 


File;  DATARNF 

Index  Name;  KEC0MAa 

Type;  MIXED 

Dimensions;  M * 1 where  M is  equal  to  the  number  of  flexible 

element  matrices 

Auxiliary  ID;  Word  1;  DATARNF 

Word  2 ; KEC0MAa 

Words  3-10;  zero 

Elements;  Row  i contains  the  first  word  of  the  flexible 

element  data  matrix  i. 

Generation;  Program  SELEPRO  of  the  stiffness  preprocessor. 
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Index  Names ; 
Type; 

Diniensions : 
Auxiliary  ID : 

Elements; 


Generation ; 


ELEMENT  PROPERTY  CODE  MATRICES 


DATARNF 

KEPCVRa  (input  order) 

KEPCVIa  (internal  order) 

KEPCVUa  (user  order) 

MIXED 

M*1#  where  M = (Number  of  elements  + 4) /5 

word  1;  DATARNF 

Word  2:  The  matrix  index  name. 

Words  3-10:  Zero 

Bits  59-48  of  word  i contain  the  property  code  for 
the  (5i-4)th  element  in  the  respective  order.  Bits 
47-36  contain  the  property  code  for  the  {5i-3)th 
element,  etc.  Thus  the  property  codes  are  stored 
left  to  right,  5 to  a word.  The  unused  portion  of 
the  last  word  is  zero  filled. 

Programs  SELEPCH  and  SELEPRO  of  the  stiffness 
preprocessor. 
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NODAL  INPUT  COORDINATE  SYSTEMS 


File:  CATARNF 


Index  Name : K I NPC Sa 

Type:  MIXED 


Diirensj.ons:  M * 1 where  M equals  the  number  of  rows  in  the 

KNOALTa  matrix. 


Auxiliary  ID : 


Word  1 : 

Word  2: 
Words  3-10: 


DATARNF 

KINPCSa 

zero 


Elements:  A typical  row  of  the  matrix  contains: 

Bits  59-12:  Reserved  for  future  use 

Bits  11-0  : Input  local  coordinate  system 

The  node  represented  by  row  i is  identical  to  that 
represented  by  row  i in  the  nodal  data  matrix. 

Thus  the  nodal  correspondence  table  may  be  used  to 
obtain  the  node-row  correspondence  of  this  matrix. 

Generation : Program  SSTINCO  of  the  stiffness  preprocessor. 
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FLEXIBLE  ELEMENT  CORRESPONDENCE  TABLE 

File;  BATAP.NF 

Index  Name;  KLCTOOa 


Type; 

Diinensions ; 
Auxiliary  ID ; 

Elements; 


Generation; 


MIXED 

M ♦ 1 where  M is  the  number  of  flexible  elements. 

Word  1;  DATARNF 

Word  2;  KLCTOOa 

Words  3-10;  Zero 


A typical  row  (i)  contains  4 packed  15  bit 
integers,  (j)  , (k)  , (L)  and  (M)  described  as 
follows; 

Bits  59-45;  (j)  input  sequence  number 

corresponding  to  internal  element 

(i> 

Bits  44-30:  (k)  Internal  element  number 

corresponding  to  input  sequence 
number  (i) 


Bits  29-15;  (L)  User  element  numbers  stored  in 

increasing  order 


Bits  14-0;  (M)  Internal  element  number 

corresponding  to  user  element 
number  (L) 


Program  SELEPRO  of  the  stiffness  preprocessor. 
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LOCAL  COORDINATE  SYSTEMS  MATRIX 


File: 

Index  Name ; 
Type; 

Dimensions: 
Auxilia rv  ID : 

Elements: 

Item  1: 


Item  2-4: 
Item  5-13: 

Generation; 


DATARNF 

KL0G00a 

MIXED 

13  * N where  N is  number  of  local  coordinate 
systems. 

Viord  1:  DATARNF 

Word  2:  KL0C00a 

Words  3-10:  Zero 

A typical  column  j contains  the  following 
information  pertaining  to  local  coordinate  system 

j : 

Bits  59-18;  User  ID  for  local  coordinate 

system.  Display  code  left- 
adjusted,  blank- filled. 

Bits  17-0:  The  characters  (BCD)  CYL,  SPH  or 

REC  to  indicate  the  type  of 
coordinate  system  (cylindrical, 
spherical  or  rectangular) . 

Global  coordinates  of  local  origin  (x,  y,  z) . 

Elements  of  the  3 x 3 transformation  matrix,  t, 
that  transforms  a global  representation  to  a local 
V (local)  = t V (global).  The  order  of  the  elements 
is  til,  t21,  t31,  tl2,  ...,  t33. 

Program  SNODRCH  of  the  stiffness  preprocessor. 
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FLEXIBLE  ELHHENT  NODAL  MATRIX 


File : CATARNF 

Index  Name;  KMELN0a 

Type;  MIXED 

Dimensions:  M * 1 where; 

L 

M = 1 + L + 2 (Ni  + 4)/5 
i=1 

L = number  of  flexible  structural  elements 
Ni=  number  of  nodes  defining  element  i (>  1) 

Auxiliary  ID:  Word  1;  DATARNF 

Word  2:  KMELN0a 

Words  3-10;  Zero 

Elements; 

Item  1:  Bits  59-15:  Not  used  at  present 

Bits  14-0:  Number  of  flexible  structural 

elements. 

Item  2-L+l;  Contain  5 packed  numbers  per  element. 

Bits  59-54;  Element  code  (integer) 

Bits  53-47;  Number  of  nodes  (integer) 

Bits  46-39;  The  element  property  summary. 

The  element  property  summary  is  zero  except  for 
the  following  elements: 

BEAM;  Bit  46;  1 if  lY  >0 

0 if  lY  = 0 

Bit  45:  1 if  IZ  >0 

0 if  IZ  = 0 
Bits  44-39:  0 
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COVER 


Items  L+2*; 


Generation ; 


COVER; 

Bit  46; 

1 if  upper  surface 
present. 

0 if  no  surface  present 

Bit  45; 

Similar  for  lower 
surface. 

Bits  44-39; 

0 

CPLATE; 

Bits  46-43: 

Number  of  laminae. 

Bits  42-39; 

0 

CCOVER: 

Bits  46-43; 

Number  of  laminae  in 
upper  plate. 

Bits  42-39; 

Lower  plate. 

Bits  38-30;  Reserved  for  future  use 

Bits  29-15;  Element  user  label  (integer) 

Bits  14-0:  Pointer  (within  this  matrix)  to 

packed  nodes  for  this  element 
(integer) 

Contains  up  to  5 packed  12  bit  integers  per 
word,  representing  the  internal  nodes  for  a 
particular  element.  For  each  element,  this 
information  starts  in  the  left-roost  position  of 
the  word  defined  by  the  pointer  of  this  element 
and  uses  as  many  words  as  needed  by  the  number  of 
nodes.  For  all  words  a fill  left  to  right  is 
employed.  Unused  bits  are  zero  filled. 

Program  SELEPRO  of  the  stiffness  preprocessor. 
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File: 

index  Name; 
Type; 

Diinensicais; 


Atixlliary  IDs 
Elements: 

Item  1 : 
Item  2; 
Item  3: 
Item  4: 
Item  5-X: 


NODAL  CORRESPONDENCE  TftBLE 


DATARNF 

KNClOOa 

MIXED 

M<=1  Where 

M = 4+J+K4N 

J = {LNN*59)/t>0-l/60 

I = ( { (SNN-l)/60) *60)+l 

K = {J+3)/4 

N ^ Numlier  o£  nodes 

LNN  =>  Lourgest  user  node  numher 

SNN  - Smallest  user  node  ntonber 

zero 

I 

Highest  user  node  nimber 
Pointer  to  start  o£  BlocJc  2 
Pointer  to  start  of  Block  3 
Block  1 where  x = J*4 

Table  to  indicate  the  presence  of  a user  id.  Bit 
59  in  the  first  word  corresponds  to  the  number  in 
item  1.  Successive  bits  represent  sequentially 
increasing  node  numbers.  If  a bit  is  "on"  the 
nimober  represented  by  it  is  a user  node  number* 
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Item  X+1 


Item  Y+1 


Generation: 


Y:  Block  2 where  Y = K+X 

Each  word  contains  4 packed  15  bit  numbers  each  of 
\idiich  was  a value  equal  to  the  ctimulative  sum  of 
all  the  "on"  bits  up  to  but  not  including  the 
corresponding  word  in  Block  1.  Thus  the  first 
word  in  Block  2 contains  the  sums  for  the  first  4 
words  in  Block  1 and  so  on. 


■Y+N:  Block  3 where  N = number  of  nodes 


A typical  row  Y*i  contains  3 packed  20  bit 
integers  as  follows: 


Bits  59-40: 


Bits  39-20: 


Bits  19-0: 


The  user  node  number,  (j) , 
corresponding  to  the  internal  node 
nxsnber  (i)  ; 

iointer , fK) , to  the  nodal  data 
matrix.  Row  (K)  of  the  nodal  data 
matrix  contains  the  coordinates  of 
xntemal  node  (i)  , user  node  ( j)  ; 

The  internal  node  number.  On)  , 
corresponding  to  the  user  node 
number  represented  by  the  i-th  "on" 
bxt  in  Block  1. 


Program  SNODPRO  of  the  stif  fness  preprocessor - 
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NODAL  CONNECTIVITY  MATRIX 


File;  DATARNF 

Index  Name:  KNDC0Na 

Type;  MIXED 

Dimensions;  N*1  where  N = 1 + NOD5  + NSTR  + NCON. 

NODS  = Number  of  nodes  divided  by  5« 

NSTR  = Number  of  strucutral  nodes. 

NCON  = Variable  depending  on  density  of 
connectivity  matrix. 

Auxiliary  ID;  Word  1;  DATARNF 

Word  2:  KNOOSNa 

words  3-10;  Zero 

Elements; 

Item  1;  Bits  59-45;  Number  of  nodes. 

Bits  44-30:  Number  of  structural  nodes. 

Bits  29-15;  Maximum  nodal  band  width  of  lower 
triangular  connectivity  matrix 
(LTCM) . 

Bits  14-0;  Maximum  number  of  non-zero  elements 

in  one  row  of  LTCM. 

Items  2-NOD5+1; 

Item  i+1  corresponds  to  the  ith  internal  node  and 
contains  its  internal  structural  node  number 
(ISNN) . If  it  is  not  a structural  node  the  item 
is  zero. 

Items  NOD5+2-NOD5+NSTR+1; 

Bits  59-45;  ISNN  of  largest  node  connected  to 
this  structural  node. 

Bits  44-30;  ISNN  of  lowest  node  connected  to 

this  structural  node.  (Zero  if  no 
lower  connectivity) 
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Bits  29-15;  Number  of  nodal  connectivities  for 
this  node. 

Bits  14-0:  Pointer  to  row  of  connectivity 

matrix  for  this  node. 

Items  NOD5+NSTR+2-N; 

For  each  structural  node,  the  ISNN  of  lower 
connected  nodes  are  packed  five  to  a word. 

Generation;  Program  SELEPRO  of  the  stiffness  preprocessor. 
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ELSMENT  NODAL  DATA  MRTRIX 


File;  DATARNP 

index  Name;  KNJ3001a,  KKJ2f002a,  KN^999a 

Type;  MIXED 

Dimensicxas ; M*1,  where  M is  betwe«i  2500  and  3000  words, 

blocked  so  that,  the  matrix  does  not  contain 
partial  el«nent  data. 

Auxiliary  ID;  Word  1;  DATARNP 

Word  2:  The  matrix  index  name 

Words  3-10;  Zero 

Elements; 

Item  1:  Bits  59-30:  Reserved  for  future  use. 

Bits  29—15;  NF,  number  of  elements  contained  in 

this  partition. 

Bits  14-0:  NBE6,  internal  number  of  first 

element  in  this  partition. 

Item  2-NP+1; 

Bits  59-54;  EG,  the  element  code. 

Bits  53-47;  NOD,  the  number  of  nodes. 

Bits  46-40;  Reserved  for  future  use. 


Bits  39;  Flag  for  indicating  existence  of 

delta  coordinates  (if  equal  to  1) . 

Bits  38-30:  Total  ntmiber  of  words  in  data  body  . 

Bits  29-15;  ULABEL,  element  user  number. 

Bits  14-0;  POINT,  pointer  to  be  body  of 

element  data. 
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Item  NF+2-M 


POINT  ♦ 0 


POINT  + 1 
POINT  + 2 
POINT  + 3 
POINT  4 
POINT  + 5 
POINT  + 6 

Generation; 


Bits  59;  Indicates  existence  of  shear  nodes. 
Bits  58-47;  Input  sequence  nxmber  of  node. 

Bits  46-35:  Analysis  coordinate  system. 

Bits  34-20:  Input  record  niamber  of  nodes. 

Bits  19-0;  User  node  number. 

X-coordinate  tor  the  first  node. 

Y-coordinate  for  the  first  node, 

Z-coordinate  for  the  first  node. 

A x-coordinate  for  the  first  node. 

A Y-coordinate  for  the  first  node. 

A Z-coordinate  for  the  first  node. 


Repeat  for  the  next  node  as  ordered  in  KSF  matrix. 
Repeat  for  the  next  element. 

Program  SELEPRO  of  the  stiffness  preprocessor. 
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NODAL  DATA  MATRIX 


File; 

Index  Name; 
T^E®: 

Dimensions; 
ATixiliarv  ID; 

Elements; 
Item  1 ; 


Item  2; 
Item  3: 
Item  4; 


DATARNF 

KN$?ALTa 

MIXED 


M*4  where  M is  dependent  on  the  niJinber  and  type 
o£  of  nodes. 

Word  T:  DATARNF 

Word  2;  KNOALTa 

Words  3-10:  Zero 

A typical  row  of  the  nodal  data  matrix  contains: 


Bit  59: 

Bits  58-47: 
Bits  46-35: 
Bits  34-20; 
Bits  19-0: 
Node  global 
Node  global 
Node  global 


Reserved  for  futtare  use. 

Input  sequence  number  of  the  node. 
Analysis  coordinate  system. 

Input  record  number  of  the  node. 
User  node  number. 

X coordinate 
Y coordinate 
Z coordinate 


In  the  case  of  a node  pair  two  consecutive  rows  have 
the  same  contents  in  column  1.  The  second  row,  in 
columns  2,  3,  4 contain  the  Ax,  AY,  AZ  values  for  the 
nodes.  The  data  for  user  node  n does  not  necessarily 
appear  in  row  n of  the  nodal  data  matrix.  The  nodal 
correspondence  table  may  be  referred  to  obtain  the 
node -row  correspondence. 

Generation:  Program  SSTINCX)  of  the  stiffness  preprocessor. 
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File: 

Index  Name; 
Type; 

Dimensions; 
Auxiliary  ID; 

Elements; 

Item  1-8; 

Item  9 : 
Item  10; 
Item  11; 
Item  12: 

Item  13; 
Item  14; 
Itemi  15; 

Item  16; 
Item  17: 
Item  18; 
Item  19; 


PARAMETER  MATRIX 


DATARNF 

KPARMS1 

MIXED 


25  * N where  N is  the  maximum  defined  stiffness 
set  number.  N is  limited  to  36. 


Word  1; 
Word  2; 
Words  3-10: 


DATARNF 
K FARMS 1 
Zero 


Eighty  characters  for  problem  identification. 
These  80  characters  are  taken  directly  from  the 
PROBLEM  ID  card  appearing  at  the  head  of  the 
control  program  being  executed  at  the  time  this 
data  was  read. 


Number  of  nodes  (integer  S 4095) 

Number  of  nodal  data  matrix  rows 
Maximum  user  node  number 

A code  word  indicating  the  status  of  the  stiffness 
input  preprocessing 

Number  of  flexible  elements 

Number  of  flexible  structural  data  matrices 

Number  of  rows  (or  structural  elements  ) per 
structural  data  matrix  (integer) 

Number  of  rigid  structural  elements  (integer) 

Number  of  rigid  structural  data  matrices  (integer) 

Number  of  property  data  records  input 

Number  of  special  materials  used. 
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Item  20 


Number  of  defined  execution  stages 
Item  21;  Lumping  factor. 

Item  22:  Maximum  number  of  nodes  used  for  brick  eleraents. 

Item  23;  BIGBRICK  indication  -1  if  nodal  stresses  are 

produced  for  bricks. 

Item  24-25:  Reserved  for  future  use. 

Generation;  Program  SSTINOO  of  the  stiffness  preprocessor. 
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PROPERTY  DAT3V  MATRIX 


File ; 

Index  Name; 
Type: 

Dimensions; 

Auxiliary  ID; 

Elemen-bs; 

Item  1 ; 

Item  2-(MC+ 


Item  CMC+2) 


DATARNF 

KPR^fPSa 

MIXED 

M*1,  where  M ?=  1+max  property  Godes  ♦ E (3+NPi) 
and  NP  is  the  nximber  of  properites  for  the  ith 
property  code. 

Word  1;  DATARNF 

Word  2;  KPRj?PSa 

Words  3-10;  Zero 


Bits  59-12; 


Reserved  for  future  use. 


Bits  n-0; 


MG,  maximum  property  code  used. 


Item  i + 1 contains  information  for  property  code 
i.  If  this  code  is  not  defined,  item  i + 1 is 
zero. 


Bits  59-28; 
Bits  26-24; 

Bits  23-15; 

Bits  14-0; 
-M: 


Reserved  for  future  use. 

Pt,  property  type 
0 = regular,  1 = composite 

NP,  number  of  properties  for  code 
i* 

P,  points  to  property  identifier. 


Property  identifiers  and  property  values  for  each 
property  code,  NP+3  words  are  stored  in 
consecutive  words  as  follows: 
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Words  1-3:  Thirty  character  property 

identifier  input  in  text  mode. 

Words  4-NP+1:  Property  values. 

Generation : Program  SPRORGH  of  the  stiffness  preprocessor. 
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FLEXIBLE  ELEMENT  MATRICES  fKSF-MATRICES^ 


File;  DATARNF 

Index  Name;  KSFOOIa,  KSF002a,  KSF999a. 

TY£e;  MIXED 

Pi roe ns ions;  M * 1 where  M is  currently  not  greater  than  2500, 

initially  2500  words  are  reserved  for  each 
partition.  When  there  is  not  enough  room  for  the 
next  element,  or  there  are  no  roore  elements,  its 
dimension  is  reduced  to  the  actual  number  of  words 
used. 

AuxijLiary_ID;  Word  1;  DATARNF 

Word  2;  The  matrix  index  name. 

Words  3-10;  Zero 

Elements; 

Item  1;  Bits  59-30;  Reserved  for  future  use 


Bits  29-15;  NF,  number  of  elements  contained 

in  this  matrix  (integer) 

Bits  14-0:  NBEG,  internal  number  of  first 

element  in  this  partition  (integer) 

Item  2-NF+l:Bits  59-54;  EG,  the  element  code  (integer) 

Bits  53-47;  NOD,  the  number  of  nodes  (integer) 

Bits  46-39:  Reserved  for  future  use 

Bits  38-30;  NTOT,  total  number  of  words  in 

element  data  body  (integer) 

Bits  29-15:  ULABEL,  The  element  user  number 

(integer) 

Bits  14-0;  POINT,  pointer  to  the  body  of 

element  data  (integer) 
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Item  NF+2-M:  Additional  description  of  the  elements,  (bodies  of 

element  data) . The  pointer  word  contains  the 
following  packed  integers. 

Bits  59-54:  PC,  number  of  properties  (integer) 

Bits  53-48:  PP,  property  pointer,  0 if  no 

properties  (integer) 

Bits  47-39:  Element  property  stumnary 

The  element  property  summary  is  zero  except  for 
the  following  elements: 

BEAM:  Bit  46:  1 if  lY  > 0 

0 if  lY  = 0 

Bit  45:  1 if  IZ  > 0 

0 if  IZ  = 0 

SPAR:  Bit  46:  1 if  T-Web  > 0 

0 if  T-Web  = 0 

COVER:  Bit  46:  1 if  upper  stir  face  present 

0 if  no  upper  surface 

Bit  45:  1 if  lower  surface  present 

0 if  no  lower  surface 

CPLATE:  Bits  47-44:  Nuniier  of  laminae 

CCOVER:  Bits  47-44:  Number  of  laminae  in 

upper  plate 

Bits  43-39:  Number  of  laminae  in 

lower  plate 

Bits  38-24:  RECORD,  the  LODARSC  input  record 

number  in  which  stiffness  for  this 
element  was  input  (integer) 

Bits  23-15:  MC,  the  material  code.  If  greater 

than  40 OB,  material  is  MC-400B  but 
has  zero  weight  (integer) , if  zero 
tlie  material  is  a composite. 

Bits  14-0:  TC,  the  element  temperature  +10000 

in  degrees  Fahrenheit  (integer) 
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Generation; 


The  word  following  the  pointer  word  is  the  first 
word  of  the  element  nodal  data.  The  nodes 
(internal  node  numbers)  are  packed  as  12  bit 
integers,  5 to  a word,  into  this  and  the  following 
words.  The  nodes  are  stored  left  to  right  with 
zero  right  fill.  The  number  of  nodal  data  words 
is  thus  (NOD+4)/5.  There  is  at  least  one  node  and 
at  most  127  nodes  per  element.  If  there  are 
property  data,  PC  is  non-zero  and  the  properties 
are  stored  in  floating  point  form,  one  to  a word 
directly  following  the  nodal  data.  The  property 
pointer  pp  is  the  relative  address  of  the  first 
property  (PP+POINT) . 

A schematic  pi ct tire  of  a flexible  element  matrix 
is  shown  below. 

Program  SELEPRO  of  the  stiffness  preprocessor. 
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File: 

Index  Name; 
Type: 

Dimension: 

Auxiliary  ID: 
Elements: 


ASSEMBIY  CONTROL  VECTOR 

DATARNF 

KACVOba 


MIXED 

N * 1 where  N is  the  number  of  nodes  for  this  data 
set. 


Zero 


A typical  entry  (j)  in  the  matrix  is  associated 
with  internal  node  number  j and  contains  4 15  bit 
fields. 

Bits  59-45;  15  freedom  indicators  for  up  to  15 

degrees  of  freedom,  left  to  right, 
per  node.  A 1 bit  in  this  field 
indicates  that  the  freedom  is 
•’free."  A zero  bit  indicates  that 
the  freedom  is  not  free. 


Bits  44-30;  15  freedom  indicators  for  up  to  15 

degrees  of  freedom,  left  to  right, 
per  node.  A 1 bit  in  this  field 
indicates  that  the  freedom  is  to  be 
retained.  A 0 bit  indicates  that 
the  freedom  is  not  to  be  retained. 


Bits  29-15: 


Bits  14-0: 


15  freedom  indicators  for  up  to  15 
degrees  of  freedom,  left  to  right, 
per  node.  A 1 bit  in  this  field 
indicates  that  the  freedom  is  to  be 
supported  (with  zero  or  non-zero 
specified  displacement) . A 0 bit 
indicates  that  the  freedom  is  not 
to  be  supported. 

Reseryed  for  future  use. 


Program  SBCINPT  of  the  boundary  condition 
preprocessor. 


50 .131 


File; 

Index  Name: 
Type; 

Diniensiops : 

Auxiliary  ID; 
Elements: 

Item  1 : 

Item  2-11; 
Generation; 


DATARNF 

KC00Rba 

MIXED 

11  * N where  N is  the  number  of  load  cases  defined 
by  the  loads  data. 

Zero 

Column  i contains  the  following  information  for 
the  i-th  internal  load  case. 

USERID.  This  is  either  a character  string  stored 
left  adjusted  with  zero  fill  or  a positive 
integer. 

USER  TITLE,  Stored  as  a text  string.  If  no  user 
title  is  input,  rows  2-11  are  zero. 

Program  SBCINPT  of  the  boundary  condition 
preprocessor. 
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SPECIFIED  DISPLACEMENT  MATRIX 


File; 

Index  Name; 
Type; 

Dimensions; 


Elanents ; 
Item  i; 


Item  i+1: 
Generation; 


DATARNF 

KDOO Iba ,KD002ba, . . . ,KD999ba 
MIXED 

N*1  where  N=block  size  (default  3000) 

Zero 

This  matrix  consists  of  a set  of  word  pairs. 

Bits  59-48;  Direct  loads  internal  case  number 
Bits  47-36:  Internal  node  number 

Bits  35-30;  Fr  eedom  n\amber 

Bits  29-15:  Input  record  number 

Bits  14-9;  Reserved 

Bits  8 -0;  Internal  local  coordinate  system 

number  in  vdiich  load  was  input 
(0=GLOBAL) 

Value  of  specified  displacement 

Program  SBCINPT  of  the  boundary  condition 
preprocessor. 
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RETAINED  FREEDOM  VECTOR 


File:  CATARNF 

Index  Name : KRFVOba 

Type:  MIXED 

Dimensions:  N * 1 where  N is  the  dimension  of  the  reduced 

matrix  for  this  data  set  and  execution  stage* 

Auxiliary  ID:  Zero 

Elements:  Item  (j)  is  associated  %«ith  the  j-th  retained 

freedom.  This  item  contains  2 packed  30  bit 
integers  as  follows: 

Bits  59-30:  The  internal  node  number  for  this 

retained  freedom. 

Bits  29-0:  The  freedom  number  for  this 

retained  freedom.  Freedom  number  1 
is  thrust  in  the  X direction, 
number  5 is  rotation  about  the  Y 
axis,  etc. 

Generation:  Program  SBCINPT  of  the  boundary  condition 

preprocessor. 
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File; 

Index  Name; 
Type; 

Dimens  ic«ns; 
Avtxiliarv  ID; 

Elements; 


Item  1: 
Item  2; 


Item  3; 
Item  4 ; 
Item  5 : 


USER  FREEDOM  REFERENCE  TABLE 


DATARNF 

KUFRTOa 

MIXED 

95  ♦ NS  where  NS  is  the  ntmiber  of  defined  boundary 
condition  and  superpositon  stages. 

Word  1 ; DATARNF 

Word  2;  KUFRTOa 

Words  3-10;  Zero 

The  ith  column  corresponds  to  the  ith  input 
boundary  condition  or  superposition  stage.  The 
row  entries  are; 


Stage  number  (integer) . 


Bits  59-18; 


Bits  17-0; 


User  selected  freedom  activity 
label  for  partition  1 of  the 
equilibrium  equations  (H  format) . 
Default  is  4HFREE. 


Sum  of  partition  1 type  freedoms. 


Bits  59-18; 

Bits  17-0; 
Bits  59-18: 

Bits  17-0: 


Same  as  Item  2 but  f or  partition  2. 
Default  is  6HRETAIN. 

S\m.  of  partition  2 type  freedoms. 

Same  as  Item  2 but  for  partition  3. 
Default  is  7HSUPPORT. 

Sum  of  partition  3 type  freedoms. 


Reserved  for  future  use. 
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Iteir.  6-20;  User  selected  freedoin  labels  (2  character  BCD 

left- ad  justed  blank- filled  words)  for  n\an/roachine 
communications  associated  with  the  internal 
kinematic  freedoms  1-15,  respectively,  for  all 
rectangular  cartesian  coordinate  reference  frames 
associated  with  set  X and  state  i.  Default  words 
are  TX,  TY,  TZ,  RX,  PY,  and  RZ,  respectively. 

Item  21-35:  Same  as  items  6-20  but  for  all  cylindrical 

reference  frames.  Default  words  are  TP,  TT,  TZ, 
PR,  RT,  and  RZ,  respectively. 

Item  36-50:  Same  as  items  6-20  but  for  all  spherical  reference 
frames i Default  words  are  TR,  IT,  TP,  RR,  RT,  and 
pp,  respectively. 

Item  51-65:  User  selected  freedom- force  labels  (2  character 
BCD  left-adjusted  blank-filled  words)  for 
man/machine  communications  associated  with  the 
internal  force  freedoms  1-15,  respectively,  for 
all  rectangular  Cartesian  coordinate  reference 
frames  associated  with  set  X and  stage  i.  Default 
words  are  FX,  FY,  FZ,  MX,  MY,  and  MZ, 
respectively. 

Item  66-80:  Same  as  items  51-65  but  for  all  cylindrical 

reference  frames, ; Default  words  are  FR,  FT,  FZ, 
MR,  MT,  and  MZ,  respectively. 

Item  81-95;  Same  as  items  51-65  but  for  all  spherical 

reference  frames.  Default  words  are  FR,  FT,  FP, 
MR,  MT,  and  MP,  respectively. 

Generation;  Program  SBCINPT  of  the  boundary  condition 

preprocessor. 
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COMBINED  LOAD  CASE  MATRIX 


File; 

Index  Name; 
Type: 

Dimensions ; 
Auxiliary  ID: 

Elements: 

Item  1 : 
Item  j: 
Item  j+1; 
Generation ; 


DATARNF 

LC0MBba 

MIXED 

21  ♦ NCLC.  NCLC  = number  of  combined  load  cases. 

Word  1;  DATARNF 

Word  2;  LC0MBba 

Words  3-10;  Zero 

Column  i contains  information  about  the  i-th 
combined  load  case. 

User  ID  for  the  i-th  input  combination  load  case 
User  ID  for  the  { j/2) th  component  load  case 
Factor  for  the  (j/2) th  component  load  case 
Program  NTRLUDE  of  the  loads  data  preprocessor. 
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File; 

Index  Karoe : 
Type; 

SlSO^Slons: 
Aqxlllarv  ID ; 

Elements: 

Item  1; 

Item  2-11; 
Generation; 


LOAD  CASE  CORRESPONDENCE  TABLE 


DATARNF 

LC00Rba 

MIXED 

11  * N where  N is  the  number  of  load  cases  defined 
by  the  loads  data. 

Word  1;  DATARNF 

Word  2:  LC00Rba 

Words  3-10:  Zero 

Column  i contains  the  following  information  for 
the  i-th  internal  load  case. 

USERID.  This  is  either  a character  string  stored 
left-adjusted  with  zero  fill  or  a positive 
integer. 

USER  TITLE.  This  is  stored  as  a text  string.  If 
no  user  title  is  input,  items  2-11  are  zero. 

Program  NTRLUDE  of  the  loads  data  preprocessor. 
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SPECIFIED  DISPLACEMENT  MATRIX 


File; 

Index  Name; 
Type; 

Dirnensions; 


Elements ; 
Item  i: 


Item  i+1; 
Generation; 


DATARNF 

LDOOlba,  LD002ba,  LD999ba 

MIXED 

N ♦ 1 where  N - block  size  (default  3000) 

Word  1;  DATARNF 

Word  2:  The  matrix  index  name 

Words  3“10:  Zero 

This  matrix  cansists  of  a set  of  word  pairs. 

Bits  59-48;  Direct  loads  internal  case  number 

Bits  47-36;  Internal  node  niamber 

Bits  35-30;  Freedom  number 

Bits  29-15;  Input  record  nxmber 

Bits  14-9;  Reserved 

Bits  8-0;  Internal  local  coordinate  system 

number  in  which  load  was  input. 

(0 -global) 

Value  of  specified  displacement. 

Program  NTRLUDE  of  the  loads  data  preprocessor. 
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DISTRIBUTED  LOAD  MATRIX 


File;  DATARNF 

Index  Name;  LEOOIba,  LE002ba,  , LE999ba 

Type;  MIXED 

Dimensions;  N * 1 where  N S block  size  (default  3000) 

Auxiliary  ID;  Word  1;  DATARNF 

Word  2;  The  matrix  index  name 

Words  3-10;  Zero 

Elements;  This  matrix  is  a string  of  vectors,  each  vector 

defining  the  distributed  loading  on  one  element 
for  one  load  case  (or  one  face  in  the  case  of  a 
brick).  A typical  vector  contains; 

Item  1;  Bits  59-45;  Internal  element  number 

Bits  44-39:  Number  of  values  (m)  following  this 

word 

Bits  38-27;  Direct  loads  internal  case  number 

Bits  26-24;  = 0 if  distributed  load  direction 

is  given  in  global  coordinates 

= 1 if  distributed  load  direction 
is  given  in  element  local 
coordinate  system 

- n if  element  is  a brick  where  n 
is  the  surface  number 

Bits  23-9;  Input  record  number 

Bits  8-0;  Pointer  to  the  column  in  the  matrix 

LEDIRba  which  gives  the  direction 
of  the  distributed  load 

Item  2-m+1;  Distributed  load  values 

Generation;  Program  NTRLUDE  of  the  loads  data  preprocessor. 
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ELEMENT  LOAD  DIRECTION  MATEIX 


File; 

Index  Name; 
Type; 

Dittiensions; 
Auxiliary  ID; 

Elements; 
Item  i : 

Item  1 ; 

Item  2; 
Item  3; 
Generation; 


DATARNF 

LEDIRba 

MIXED 

3 ♦ N where  N = number  of  load  directions  for 
element  loading 

Word  1 ; DATARNF 

Word  2;  LEDIRba 

Words  3-10;  Zero 

Column  k contains  either; 

The  i-th  component  of  the  k-th  vector  defining  a 
direction  of  action  of  applied  element  distributed 
loading.  This  is  normalized. 

Or  the  user  node  niamber  whose  components  define  a 
direction  of  action  of  applied  element  distributed 
loading, 

4RNODE 

Zero 

Program  NTRLUDE  of  the  loads  data  preprocessor. 
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LOADCASE  CORRESPONDENCE  TABLE  WITHOUT  TEXT  STRING 


File: 

DATARNF 

Index  Name: 

LLC00ba 

Tvpe: 

MIXED 

Dimensions; 

N*1  where  N is 

the  number 

of  load  cases* 

Word  1 ; 

Word  2; 
Words  3-10; 

DATARNF 

LLC00ba 

Zero 

Elements; 

Item  j contains  the  locad 
internal  load  case  j. 

case  ID  corresponding  to 

Generation; 

Program  COOP  of  the  loads 

module. 
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DIRECT  NODAL  LOADS  MATRIX 


File; 

Index  Name; 
Type; 

Auxiliary  ID; 

Element  tz 
Item  i: 


Item  i+1; 
Generation ; 


DATARNP 

LNOOIba,  LN002ba,  LN999ba 

MIXED 

N * 1 Where  N 1 block  size  (default  3000) 

Word  1;  DATARNP 

Word  2;  The  matrix  index  name 

Words  3-10;  Zero 

This  matrix  is  a set  of  word  pairs  (stored  in 
input  order) . 

Bits  59-48;  Direct  loads  internal  case  number 

Bits  47-36;  Internal  node  number 

Bits  35-30;  Freedom  number 

Bits  29-15;  Input  record  number 

Bits  14-9;  Reserved 

Bits  8-0;  Internal  local  coordinate  system 

number  in  which  load  was  input 
(0=global) 

Value  of  the  nodal  load. 

Program  NTRLDDE  of  the  loads  data  preprocessor. 
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File; 

Index  Name : 
Type; 

Ditnensions ; 
Auxiliary  ID : 

Elements; 


Generation; 


NODAL  THERMAL  LOAD  INDEX  TABLE 

DATARNF 

LNTLTba 

MIXED 

N*1  where  N = (number  of  nodes  +1)/2 

Word  1;  DATARNF 

Word  2:  LNTLTba 

Words  3-10;  Zero 

Row  i consists  of; 

Bits  59-50;  BLK  for  node  i 

Bits  49-30;  PTR  for  node  i 

Bits  29-20;  BiLK  for  node  N+i 

Bits  19-0;  PTR  for  node  N+i 

Where  PTR  = row  within  block  of  LT——  where 
thermal  loads  are  written  for  this  node 

and  BLK  = block  of  lt— — Where  thermal  loads  are 
written  for  this  node 

Program  NTRLUDE  of  the  loads  data  preprocessor. 
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ROTATIONAL  INERTIA  LOADS  MATRIX 


File;  DATARNF 

Index  Name;  LR0TNba 

Type;  MIXED 

Dimensions;  3 * N where  N = number  of  rotation  load  cases  input 

Auxiliary  ID:  Word  1 ; DATARNF 

Word  2;  LR0TNba 

Words  3-10:  Zero 

Elements  Column  i contains  the  rotation  definition  for  the 

i-th  input  inertia  load  case. 

Row  1; 

Bits  59-48  Internal  load  case  number 

Bits  47-33  Internal  node  number  NN1 

Bits  32-18  Internal  node  number  NN2 

Bits  17-0  Reserved 

Row  2; 

Omega;  The  angular  velocity 

Row  3; 

Alpha:  The  angular  acceleration 

Where  NN1  and  NN2  define  the  axis  of  rotation. 
Generation;  Program  NTRLUDE  of  the  loads  data  preprocessor. 
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NODAL  THERMAL  LOAD  MATRIX 


File; 

Index  Name; 
Type; 

Dimensions; 
Auxiliary  ID ; 
Element:  s; 

Generation; 


DATARNF 

LTOOIba,  LT002ba,  LT999ba 

REAL 

N ♦ NLCT  where  NLCT  = number  of  thermal  load  cases 
and  N = (block  size) /NLCT.  Default  block  size  is 
3000. 

Word  1 ; DATARNF 

Word  2;  The  matrix  index  name 

Words  3-10;  Zero 

Row  i contains  the  thermal  loads  for  the  i-th 

internal  node  with  thermal  loading.  Column  j 
contains  the  thermal  loads  for  the  j-th  thermal 
load  case. 

Program  NTRLUDE  of  the  loads  data  preprocessor. 


50.146 


File; 

Index  Name; 
Type ; 

Dimensions ; 
jyuxiliarv  ID; 

Elements; 

Generation ; 


THERMAL  LOAD  CASE  CORRESPONDENCE  TABLE 


DATARNF 

LTLCCba 

MIXED 

NLCT  ♦ 1 where  NLCT  = nurober  of  load  cases  with 
thermal  loads. 

Word  1 ; DATARNF 

Word  2;  LTLCCba 

Words  3-10:  Zero 

Row  i contains  the  internal  load  case  number  for 
the  i-th  loadcase  with  thermal  loads.  This  matrix 
is  assembled  in  the  thermal  load  data  input  order. 

Program  NTRLUDE  of  the  loads  data  preprocessor. 
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ELEMENT  THERMAL  LOADS  MATRIX 


File: 

DATARNP 

Index  Name: 

LUOOIba, 

LU999ba 

Type: 

MIXED 

Dimensions: 

N*1  where  N < 

3000 

Auxiliary  ID: 

Word  1: 

Word  2: 
Words  3-10: 

DATABNF 

The  matrix  iMex  name 
Zero 

Elements: 

For  each  thermally  loaded  element  there  is  a 
block,  of  data  in  internal  element  order.  These 
blocks  are  as  follows. 

Item  i: 

Bits  59-45: 

Internal  element  number 

Bits  44-30 

Element  type 

Bits  29-15: 

NLC/  Number  of  load  cases 

Bits  14-0: 

User  element  number 

Followed  by  NlX:  strings  formated  as  follows; 

Item  i+1 

Bits  59-45: 

Internal  loadcase  number 

Bits  44-30: 

Number  of  thermal  loads  - NT 

Bits  29-15  : 

Future  use 

Bits  14-0: 

Input  record  number 

Item  {i+2) 

-(NT+1): 

Thermal  loads 

Generation: 

Program  NTRLUDE  of  the  loads  data  preprocessor 
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File; 

Index  Name; 
Type ; 

Dimensions; 


Elements; 


ELEMENT  THERMAL  LOAD  CORRESPONDENCE 
DATARNF 

LUX01ba,,,LUX99ba 

MIXED 

N*1  where  N equals  number  of  elements  with  element 
thermal  loading  ^ 3G00 

Word  1 ; DATARNF 

Word  2;  The  matrix  index  name 

Words  3-10;  Zero 

Each  item  contains  pointers  to  the  LU--— - matrix 
Bits  59-45;  Internal  element  number 

Bits  44-30;  LU— --  block  number 

Bits  29-15;  Number  of  words  for  this  element 

Bits  14-0;  Pointer  to  the  first  word  of  data 
Program  NTRLUDE  of  the  loads  data  preprocessor 
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CONCENTRATED  MASS  DATA  MATRICES 


File;  DATARNF 

Index  Name;  MCMASga 

Type;  MIXED 

Dimensions:  NM*9  where  NM  equals  the  number  of  concentrated 

masses  in  the  corresponding  concentrated  mass  data 

subset. 

Auxiliao:_ID:  Word  1:  DATARNF 

Word  2:  MCMASga 

Words  3-10;  Zero 

Element s;  Row  K contains  the  following  data  for  the  K-th 

concentrated  mass. 


Item  1:  Name  of  the  concentrated  mass 

Item  2;  Nodes  describing  the  mass  location; 

Bits  59-36;  Not  used 

Bits  35-30;  Output  local  coordinate  system 

number . 


Bits  29-15;  The  internal  node  number  of  the 
mass  offset 


Bits  14-0:  The  internal  node  number  that 

locates  the  mass  center  of  gravity 

Item  3;  Weight 

Item  4-9:  Inertia  data  about  the  eg  node.  (IXX,  lYY,  IZZ, 

IXY,  IXZ,  lYZ) 

Generation:  Program  MASPREP  of  the  mass  data  preprocessor. 
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UNIQUE  CONCENTRATED  MASS  NODES 


File; 

DATARNF 

Index  Name; 

MCMNCfDa 

Type; 

MIXED 

Di,inensiofiS ; 

N * 1 where  N equals  the  number  of  Unique 
concentrated  mass  nodes. 

Word  1:  DATARNF 
Word  2;  MCMN0Da 
Words  3*10;  Zero 

Element  s: 

Row  K contains  the  user  node  number  which  locates 
the  K-th  concentrated  mass. 

Generation ; 

Program  MASSMAT  of  the  mass  data  preprocessor. 
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DATA  MATRIX 


File: 

DATARNF 

Index  Name; 

MC0NDTa 

Type; 

MIXED 

Dimensions; 

CN  * 5 where  is  equal  to  the  total  number  of 

mass  matrices  requested. 

Auxiliary  ID : 

Word  1;  DATARNF 
Word  2 ; MC0NDTa 
Words  3-10;  Zero 

Elements; 

Each  row  of  the  condition  data  matrix  contains  the 
following  information; 

Item  1; 

Condition  paneling  code 

BX  - Lumped  mass  grid  "X”,  where  ”X”  is  the 
display  code  equivalent  to  the  6 bit  integer 
corresponding  to  the  execution  stage  number. 

CX  = Auxiliary  panel  subset  ”X",  where  ”X''  equals 
the  subset  number  assigned  the  auxiliary  paneling 
scheme  for  this  condition. 

Item  2; 

Mass  matrix  index  name 

Item  3 : 

Fuel  distribution  code  for  this  condition 

Item  4; 

Payload  distribution  code  for  this  condition 

Item  5; 

Concentrated  mass  code  for  this  condition. 

Generation; 

Program  MASPREP  of  the  mass  data  preprocessor. 
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File; 

Index  Name ; 
Type; 

Dimensions; 
Auxiliary  ID ; 

Element  s; 
Item  1; 
Item  2; 
Item  3; 
Item  4: 
Item  5; 
Item  6; 
Item  7; 
Item  8; 
Item  9; 
Item  10: 
Generation; 


FUEL  CONDITION  ATTITUDE  MATRIX 

DATARNF 

MFATDDa 

MIXED 

10*N  where  N is  the  number  of  attitudes 

Word  1;  DATARNF 

Word  2;  MFATUDa 

Words  3-10;  Zero 

Column  i contains  data  for  the  ith  attitude. 
A ' 

B Coefficients  of  the  fuel  plane  equation 
AX  + BY  + CZ  = 0 
C 

Roll  angle 
Pitch  angle 
yaw  angle 
X 

y coordinates  of  the  rotation  point 
Z 

The  attitude  number  (integer) 

program  MASSFG  of  the  fuel  generation 
preprocessor. 
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FUEL  CONDITION  DATA  MATRIX 


File: 

DATARNF 

Index  Name : 

MFCCfNDa 

Tx£e: 

MIXED 

Dimensions: 

2*N  where  N is 

the  number  of  fuel 

conditions. 

Auxiliary  ID: 

Word  1: 
Word  2: 
Words  3-10: 

DATARNF 

MFC0NDa 

Zero 

Elements: 

The  ith  column 
condition. 

contains  the  data 

for  the  ith  fuel 

Item  1 : 

Bits  59-40: 

Pointer  to  column 
attitude. 

in  MFATODa  for 

Bits  39-20: 

Sequence  number 

Bits  19-0; 

Condition  number 

item  2: 

Weight 

Generation: 

Program  MASSFG 
preprocessor. 

of  the  fuel  generation 
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FUEL  MANAGEMENT 


File; 

Index  Name; 
T^£e: 

Dimensions : 
Auxiliary  ID : 

Element  s: 

Item  1 : 
Item  2-N: 


DATARNF 

MFL0ADa 

MIXED 

where  N varies  depending  on  the  number  of  fuel 
management  load  commands. 

Word  1 ; DATARNF 

Word  2;  MFL0ADa 

Words  3-10:  Zero 


Number  of  sequences. 


The  data  for  each  sequence  is  in  a block  as 
follows ; 


Word  1 ; 


Bits  59-30: 
Bits  29-0: 


Sequence  ID 

Number  of  load  commands 
for  this  sequence. 


The  data  blocks  for  each  load  command  within  this 
sequence  follow  the  first  word;  (5  words  per  load 
command) 


Word  1: 


Bits 

59-45: 

First  tank  ID 

Bits 

44-30: 

Second  tank  ID 

Bits 

29-15; 

Third  tank  ID 

Bits 

14-9; 

Not  used 

Bits 

8-6: 

Number  of  tanks  loaded 
this  command 

in 

Bits 

5-3: 

Option  number  0,2,  or 

3) 

Bits 

2-0: 

Number  1 
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Word  2-4:  Relative  loading  rates  for  tanks  1,  2, 
a nd  3 . 

Word  5:  Tank  ID  - option  1 

Weight  - option  2 
Total  weight  - option  3 

Generation:  Program  MASSFG  of  the  fuel  generation 

preprocessor 
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FOEL  MANAGEMENT  USAGE  MATRIX 


File; 

Index  Name; 
Type; 

Dimensions; 

Elements; 

Item  1 ; 
Items  2“N ; 


BATARNF 

MF^USEa 

MIXED 

N*1  where  N varies  depending  on  the  number  of  fuel 
management  usage  commands. 

Word  1 ; DATARNF 

Word  2:  MFMOSEa 

Words  3-10;  Zero 


Number  of  sequences 

The  data  for  each  sequence  is  in  a block  as 
follows; 


Word  1;  Bits  59-30;  Sequence  ID 


Bits  29-0;  Number  of  use  and 

transfer  commands  for 
this  sequence. 


The  data  blocks  for  each  command  within  this 
sequence  follow  the  first  word.  (5-9  words  per 


usage  command,  2 words 
Usage  command; 

Word  1;  Bits  59-45; 

Bits  44-30; 
Bits  29-15; 
Bits  14-9; 
Bits  8-6; 


per  transfer  command) 

First  tank  ID 
Second  tank  ID 
Third  tank  ID 
Not  used 

Number  of  tanks  used  in 
this  command 
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Bits  5- 3s  Option  number  (1,  2,  3, 

or  4) 

Bits  2-0;  ^ Number  2 

Words  2-4; 

Relative  using  rates  for  tanks  1,  2,  3 

Word  5s  Weight  - options  1 and  2 

4-15  bit  packed  tank  idents  - options  3 
and  4 

Word  6;  Weight  - option  3 

Word  6-9:  Weight  factors  - option  4 

Transfer  commands; 

Word  1;  Bits  59-45;  First  tank  ID 

Bits  44-30:  Second  tank  ID 

Bits  29-6;  Not  used 

Bits  5-3;  Option  number  (1  or  2) 

Bits  2-0;  Number  3 

Word  2;  Weight  or  percentage  transfered 

Generation;  Program  MASSFG  of  the  fuel  generation 

preprocessor. 
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CARGO  HOLD  GEOMETRY  MATRIX 


DATARNF 

MH0LDSa 

MIXED 

N*1  where  N depends  on  the  number  of  cargo  holds 
and  the  type  of  hold  description. 

Word  1:  DATARNF 

Word  2:  MH0LDSa 

Words  3-10;  Zero 


Number  of  cargo  holds  (M) 
Item  2-(2*M+1)  ; 


Word  1 ; 

Bits 

59-45: 

User  identification 

Bits 

44-42; 

Type  code 

Bits 

41-36: 

Reserved 

Bits 

35-30: 

Number  of  hold 

sections 

Bits 

29-15: 

Reserved 

Bits 

14-0; 

Pointer  to  the 
geometry  data. 

hold 

Word  2; 

Density 

Item  (2*M+2)  -N: 

Hold  geometry  data,  i words  per  section 
Word  1;  Bits  59-21:  Reserved 

Bits  20-6;  Section  identification 

Bits  5-0:  Number  of  nodes. 


File: 

Index  Name; 
Type; 


Auxiliary  ID ; 


Elements: 
Item  1 ; 
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Generation ; 


Words  2-i  Contain  4 packed  15  bit  internal  node 
numbers  describing  each  section. 

Program  MASSPL  of  the  payload  generation 
preprocessor. 
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WEIGHT  STATEMENT  LABEL  DATA 


file: 

Index  Name; 
Type; 

SiSjensioss: 
Auxiliary  ID; 

Elements: 

Item  1 : 


Item  2-5: 
Generation; 


DATARNF 

MLABELa 

MIXED 


N * 5 where  N equals  the  number  of  defined  weight 
statement  labels. 

Word  1;  DATARNF 

Word  2:  MLABELa 

Words  3-10:  Zero 

Bow  K contains  the  level  identification  and  label 
for  the  K-th  item  of  the  weight  statement. 


Level  ident i f ica ti on 


Bits  59-6: 


Bits  5-3; 


The  subset  name  or  level  indicator 
(display  code) 

Element  component  indicator 
(integer) 


0 = all  components 

1 =!  upper  spar  caps  and  cover 

plates 

2 lower  spar  caps  and  cover 
plates 

3 = spar  webs 

Bits  2-0;  Level  (integer) 

Weight  statement  label 


Program  MASPREP  of  the  mass  data  preprocessor. 
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MASS  ELEMENT  CORRESPONDENCE  TABLE 


File; 

Index  Name ; 
Type; 

Biis®  Bsisas  * 

Auxiliary  ID: 
Eleinent  s: 


DATARNF 

MLCTOOa 

MIXED 

M * 1 where  M is  the  number  of  mass  elements 


Word  1 ; 

Word  2: 
Words  3-10; 


DATARNF 

MLCTOOa 

Zero 


A typical  row  (i)  contains  4 packed  15  bit 
integers#  (J) # (K) , (L) , and  (M)  described  as 
follows: 


Bits  59-45; 

Bits  44-30; 
Bits  29-15: 
Bits  1 4-0 ; 


(J)  input  seguence  number 
corresponding  to  internal  element 

(i) 

(K)  internal  element  number 
corresponding  to  input  sequence  (i) 

(L)  user  element  numbers  stored  in 
increasing  order 

(M)  internal  element  number 
eorresponding  to  user  element 
number  (L) 


Generation; 


Program  MASSMAT  of  the  mass  data  preprocessor. 
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MASS  LUMPING  DATA 


File; 

DATARNF 

Index  Name: 

KLUMPOa 

Type ; 

MIXED 

Dimensions; 

N*1  where  N 
referenced. 

depends  on  the  number  of  subsets 

Auxiliary  ID; 

Word  1 ; 

Word  2; 
Words  3-10: 

DATARNF 

MLUMPOa 

Zero 

Element  s; 

The  data  for  each  referenced  node  subset  is  stored 
in  a block  as  follows,  one  word  per  subset. 

Bits  59-12: 

The  subset  type  (display  code) 

5LN0DES 

4LFUEL 

7LPAYL0AD 

4LSTIF 

4LMASS 

Bits  11-0:  The  subset  number  (integer) 

Generation;  Program  MASSPAN  of  the  mass  data  preprocessor. 
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File ; 

Index  Name 
Type; 

Dimensions 


Auxiliary 

Elements; 
Item  1 

Item  2 


MASS  ELEMENT  NODAL  MATRIX 

DATARNF 
: MMELN^a 

MIXED 

; M * 1 where 

L 

M = 1+L  + 2 (Ni  + 4)/5 
i=1 

L = number  of  mass  elements, 

N = number  of  nodes  describing  element  i <>1) 

ID:  Word  1;  DATARNF 

Word  2 : MMELN0a 

Words  3-10:  Zero 


: Bits  59-15;  Not  used  at  present 

Bits  14-0:  Number  of  mass  elements 

-L+1;  Contain  5 packed  numbers  of  identifiers  as; 


Bits  59-54; 
Bits  5 3-47; 
Bits  46-30; 
Bits  29-15: 
Bits  14-0; 


Element  code  {integer) 

Number  of  nodes  (integer) 

Reserved  for  future  use 

Element  user  number  (integer) 

Pointer  (within  this  matrix)  to 
packed  nodes  for  this  element 
(integer) 
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Itein  L+2-M:  Contains  up  to  5 packed  12  bit  integers  per  word, 
representing  the  internal  nodes  for  a particular 
element.  For  each  element,  this  information 
starts  in  the  left-raost  position  of  the  word 
defined  by  the  pointer  of  this  element  and  uses  as 
itiany  words  as  needed  by  the  number  of  nodes.  For 
all  words  a fill  left  to  right  is  employed. 

Unused  bits  are  zero  filled. 

Generation;  Program  MASSMAT  of  the  mass  data  preprocessor. 
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File; 

Index  Name : 
Type: 

Diinensions; 
Au3dli.arv  ID; 


Elements; 
Item  1; 


Item  2-3; 
Generation: 


AUXILIARY  PANEL  DATA  MATRIX 

DATARNF 

MPANLha 

MIXED 


NPj  ♦ 3 

where  NPj  equals  the  number  of  panels  in  the  j-th 
panel  data  subset. 

Word  1;  DATARNF 

Word  2:  MPANLha 

Words  3-10:  Zero 

Row  K contains  the  description  of  the  K-th  panel. 


Panel  identification  word  as  follows: 


Bits  59-45; 

Bits  44-39: 

Bits  38-33: 
Bits  32-21; 
Bits  20-0: 


Internal  node  number  defining  panel 
direction  or  the  global  direction 
indicator  (1,  2,  or  3) 

Internal  number  of  the  output  local 
coordinate  system 

Number  of  words  in  MPSETha 

Pointer  to  row  of  MPSETha 

Panel  identification  (integer) 


Internal  node  numbers  defining  the  panel,  4 packed 
15  bit  integers. 


Program  MASSPAN  of  the  mass  data  preprocessor. 
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File; 

Index  Name ; 
limi 

Dimensions; 
^xi  1 i a rv  ID : 


Elements: 

Item 

1 ; 

Item 

2-4: 

Item 

5; 

Item 

6 : 

Item 

O 

1 

Item 

11: 

Item 

12: 

Item 

13: 

Item 

14-15 

Item 

16: 

Item 

17: 

Item 

1 8: 

Item 

19-21 

Item 

22; 

MASS  MODULE  CONTROL  DATA 

DATARNF 

MPARMS1 

MIXED 

50  * N where  N is  the  largest  defined  mass  data 
set  number. 

Word  1 ; DATARNF 

Word  2;  MPAPMSI 

Words  3-10:  Zero 

The  i*-th  column  contains  the  following  data  for 
mass  data  set  i: 

Number  of  mass  matrices  reguested 
Reserved 

Number  of  mass  element  matrices 
Total  number  of  mass  elements 
Reserved 

Number  of  payload  subsets 

Number  of  fuel  subsets 

Number  of  concentrated  mass  subsets 

Reserved 

Number  of  node  subsets  for  lumping 
Number  of  execution  stages 

Number  of  auxiliary  panel  geometry  matrices 

Number  of  panels  in  each  auxiliary  panel  matrix 
{3  packed  20  bit  integers  per  word) 

Feserved 


50 .167 


Item  23: 


Item  24: 
Item  25: 

Item  26: 
Item  27: 


Item  28: 
Item  29: 
Item  30: 

I tern  31: 
Item  32: 

I tem  33 : 
Item  34: 
Item  35-50 
Generation: 


MPSETha  matrix  indicator,  rightmost  9 bits 
Bit  0:  Auxiliary  panel  subset  1 

Bit  1:  Aruciliary  panel  subset  2 ' 

9 

9 

Bit  8 : Auxiliary  panel  subset  9 

0 = no  MPSETha  matrix  defined 

1 = MPSETha  matrix  is  defined 

Reserved 

Number  of  grid  nodes  to  consider  at  each 
retained  node 

Reserved 

Stiffness  element  switch 

0 - stiffness  elements  are  not  included 

in  the  mass  calculations 

1 - stiffness  elements  are  included 

Number  of  weight  correction  factors 
Number  of  weight  statement  labels 
Number  of  ruaique  concentrated  mass  points 
Mass  matrix  divisor  factor 
Reserved 

Mass  matrix  grid  radius 
Mass  element  switch 
Reserved 

Program  MASSMAT  of  the  mass  data  preprocessor 
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PAYLOAD  CONDITIONS  MATRIX 


File; 

DATAPNF 

Index  Name ; 

MPC0NDa 

Type; 

MIXED 

Dimensions: 

2*N,  where  N is 
conditions 

; the  number  of  payload 

Auxiliary  ID: 

Word  1 : 

DATARNF 

Word  2: 

MPC0NDa 

Elements: 

Words  3-10: 

Zero 

Item  1 ; 

Bits  59-40: 

Number  of  passengers 

Bits  39-20: 

Seguence  identification 

Bits  19-0; 

Condition  identi f ication 

Item  2; 

Cargo  weight 

Generation : 

Program  MASSPL 
preprocessor. 

of  the  payload  generation 
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PAYLOAD  LOADING  DATA 


File; 

DATARNF 

Index  Name : 

MPL0ADa 

Type; 

MIXED 

Dimensions : 

N*1  Where  N depends  on  the 
seguences  and  the  type  of 
sequence. 

number  of  loading 
command  within  each 

Auxiliary  ID; 

Word  1 ; 

Word  2: 
Words  3-10; 

DATARNF 

MPL0ADa 

Zero 

Element  g; 

Item  1 : 

The  number  of 

loading  sequences  (integer) 

Item  2-N: 

The  data  for 

each  loading 

sequence  is  stored 

block  as 

follows; 

Word  1 : 

Bits 

59-51; 

Sequence  identification 

Bits 

50-36; 

Pointer  to  next  block  of 
loading  data. 

Bits 

35-24: 

Number  of  seats  loaded. 

Bits 

23-15; 

Number  of  cargo  load 
commands . 

Bits 

14-0: 

Pointer  to  the  cargo 
commands. 

Word  2-i:  4 packed  15  bit  seat  numbers  per  word 
stored  left  to  right  in  the  order  of 
loading  (i-1  words) 


50. 170 


Word  (i+1)-j: 


Generatj-on; 


Cargo  loading  data,  one  or  two  words  for 
each  loading  command. 

Bits  59-45:  Cargo  hold  identification 

Bits  44-6:  Reserved 

Bits  5-3:  Local  direction  flag  (1=+x, 

2=-x,3=+y,4=-Y,5=+z,6=-z) 


Bits  2-0:  Option  code 

The  following  word  contains  the  cargo 
weight,  if  specified. 

Program  MASSPL  of  the  payload  generation 
preprocessor. 
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SEAT  LOCATION-LOCAL  COORDINATE  SYSTEMS  MATRIX 


File; 

Index  Name : 
Type; 

Dimensions; 

4uxiiiaiY_I2  * 

Elements; 

Item  1: 


Item  2-4; 
Item  5-13; 


Generation; 


CATARNF 

MPL0CLa 

MIXED 

13  * N where  N is  the  number  of  local  coordinates 
systems. 

Word  1;  DATARNF 

Word  2:  MPLejCLa 

Words  3-10;  Zero 

A typical  column  j contains  the  following 
information  pertaining  to  local  coordinate  system 

j* 

Bits  59-18;  Local  coordinate  system  user  ID 

Display  code  left- ad jus ted,  blank- 
filled. 

Bits  17-0:  The  characters  (BCD)  CYL,  SPH,  or 

REC  to  indicate  the  type  of 
coordinate  system  (cylindrical, 
spherical,  or  rectangular) . 

Global  coordinates  of  local  origin  (x,  y,  z) . 

Elements  of  the  3x3  transformation  matrix,  t,  that 
transforms  a global  representation  to  a local 
V (local)  =t  V (global) 

The  order  of  the  elements  is  t1 1, t21 ,t31 , t12,. . . , 
t33. 

Program  MASSPL  of  the  payload  generation 
preprocessor. 
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SEAT  LOCATION  CORFESPONCENCE  TABLE 


File : 

Index  Name; 
Type : 

Dimensions ; 

Auxiliary  ID: 
Elements: 

Item  1 ; 

Item  2 : 
Item  3: 
Item  4: 
Item  5-X: 


Item  X+1-' 


DATARNF 

MPN0CTa 

MIXED 

N*1  where  N=5+ (highest  user  seat  number-lowest 
user  seat  number) / 50+ number  of  seats. 

Zero 


A number  (N)  < lowest  seat  number,  N=M*60+1  where 
M = (smallest  user  seat  number  -1)/60 

Highest  user  seat  number 

Pointer  to  start  of  Block  2 

Pointer  to  start  of  Block  3 

Block  1 where  X = (item  2~itero  1)/60+5 

Table  to  indicate  the  presence  of  user  id.  Bit  59 
in  the  first  word  corresponds  to  the  num.ber  in 
item  1.  Successive  bits  represent  sequentially 
increasing  seat  numbers.  If  a bit  is  "on”  the 
number  represented  by  it  is  a user  seat  number. 

: Block  2 where  Y = ((X-3)/4+1)  +X 

Each  word  contains  4 packed  15  bit  numbers  each  of 
which  was  a value  equal  to  the  cumulative  sum  of 
all  the  "on”  bits  up  to  but  not  including  the 
corresponding  word  in  Block  1.  Thus  the  first 
word  in  Block  2 contains  the  sume  for  the  first  4 
words  in  Block  1 and  so  on. 
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Item  Y+1-Y+n; 


Generation : 


Block  3 where  N = number  of  seats 

A typical  row  Y+i  contains  3 packed  20  bit 
integers  as  follows: 


Bits  59-40: 


Bits  39-20: 


Bits  19-0: 


The  user  seat  number,  (j)  # 
corresponding  to  the  internal  seat 
number  (i)  : 

Pointer,  (K) , to  the  seat  location 
data  matrix.  Bow  (K)  of  the  seat 
location  data  matrix  contains  thhe 
coordinates  of  internal  seat  (i)  , 
user  seat  ( j) : 

The  internal  seat  number,  (m) , 
corresponding  to  the  user  seat 
number  represented  by  the  i-th  "on” 
bit  in  Block  1 . 


Program  MASSPL  of  the  payload  generation 
preprocessor. 
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SEAT  LOCATION  DATA  MATRIX 

File;  DATARNF 

Index  Name : MPN ^Ma 

Type:  MIXED 

Dimensions:  M*4  where  N equals  the  number  of  seats. 

Auxiliary  ID;  Word  1:  DATARNF 

Word  2;  MPKJJDMa 

Word  3;  Passenger  weight 

Words  4-9;  IXX,IYY,IZZ,IXY,IXZ,IYZ 

Word  10 : Zero 

Elements;  A typical  row  of  the  seat  location  data  matrix 

contains : 

Item  1;  Bit  59:  Reserved  for  future  use. 

Bits  58-47:  Input  sequence  number  of  the  seat. 

Bits  46-41;  Input  local  coordinate  system. 

Bits  40-35;  Reserved  for  future  use. 

Bits  34-20;  Input  record  n^lmber  of  the  seat. 

Bits  19-0;  User  seat  nuntoer. 

Item  2;  Seat  X coordinate 

Item  3:  Seat  Y coordinate 

Item  4:  Seat  Z coordinate 

The  data  for  seat  n does  not  necessarily  appear  in  row  n of  the 
seat  location  data  matrix.  The  seat  location  correspondence  table 
must  be  referenced  to  obtain  the  seat-row  correspondence 

Generation;  Program  MASSPL  of  the  payload  generation 

preprocessor. 
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File: 

Index  Name : 
Type: 

D line  ns  ions : 
Auxiliary  ID : 
Elements: 

Item  1 : 


Item  2-W: 
Generation : 


MASS  PANEL  SUBSET  MATRIX 


DATARNF 

MPSETha 

MIXED 

N*1  where  N is  variable  but  limited  to  a maximum 
of  63  words  per  panel  in  the  corresponding 
auxiliary  panel  set. 

Word  1:  DATARNF 

Word  2:  MPSETha 

Words  3-10:  Zero 

MPSETha  is  organized  into  blocks  of  element  subset 
numbers.  Each  block  is  referenced  by  the  panels 
in  the  corresponding  auxiliary  panel  set,  and  is 
organized  as  follows: 

Bits  59-48:  Fuel  - Payload  indicator 

Bit  54  1 indicates  fuel  elements 

0 indicates  no  fuel  elements 
Bit  48  1 indicates  payload  elements 

0 indicates  no  payload 
elements 

Bits  47-0:  Contain  4 12-bit  subset  indicators 

as  follows: 

Bits  11-10;  Subset  indicator  as 
follows: 

Mass  Subset=00 
Stiffness  Subset=01 
Mixed  Subset= 1 1 
Bits  9-0;  Subset  number 

5 packed  12-bit  subset  indicators  as  described 
above. 

Program  MASSPAN  of  the  mass  data  preprocessor. 
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MASS  ELEMENT.  FUEL,  MID  PAYLOAD  ELEMENT  DATA 


File; 

Index  Naine: 
Type; 

Dlmensicgis: 

Attxiliary  ID: 

Elements; 

Item  1: 


Item  2: 


DATARNF 


MSFOOIa,  MSF002a,  MSF999a  (Mass  Elements), 

MLjZfDppa  (Payload  elements) 

MFULffa  (Fuel  elements) 

MIXED 

M ♦ 1 where  M is  variable  depending  on  the  number 
of  elements.  The  mass  elements  are  stored  in 
blocks  of  3000  words  or  less.  The  fuel  and 
payload  elements  are  stored  in  a single  block  of 
5000  words  or  less  per  matrix. 


Word  1 : 
Word  2: 
Word  3; 

Words  4-10 


DATARNF 

Matrix  index  name 

The  total  number  of  elements  in 

this  data  block 

zero 


The  following  element  data  is  stored  consequently 
beginning  in  row  1 with  internal  element  1.  The 
data  for  the  remaining  elements  follows  in 
increasing  internal  element  order. 


Bits  59: 
Bits  58-54: 
Bits  53-47: 

Bits  46-45: 
Bits  44-30; 
Bits  29-15: 
Bits  14-0: 


1 if  tapered  plate  or  cover 

The  element  type  code 

The  number  of  nodes  describing  the 
elements 

The  element  input  format  code 
The  element  input  record  number 
The  element  user  ntimber 
The  element  internal  number 


■Kie  element  alphanumeric  label 
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Iteir  3-n 


The  element  properties  as  follows 


Rod,  format  1 
Rod,  format  2 
Rod,  format  3 
Beam,  format  1 - 


Beam,  format  2 - 


Beam,  format  3 


Spar 


Density 

Area  at  node  1 
Area  at  node  2 
Weight 

Area  at  node  1 
Area  at  node  2 
Weight 

Area  at  node  1 
Area  of  node  2 
Density 
Area  at  node  1 

Torsional  constant  at  node  1 
Area  moment  about  local  Y at  node  1 

Area  moment  about  local  Z at  node  1 

Area  at  node  2 

Torsional  constant  at  node  2 
Area  moment  about  local  Y at  node  2 

Area  moment  about  local  Z at  node  2 

Weight 

Area  at  node  1 

Torsional  constant  at  node  1 

Area  moment  about  local  Y at  node  1 

Area  moment  about  local  Z at  node  1 

Area  at  node  2 

Torsional  constant  at  node  2 

Area  moment  about  local  Y at  node  2 

Area  moment  about  local  Z at  node  2 

Weight 

Area  at  node  1 

Torsional  constant  at  node  1 

Area  moment  about  local  Y at  node  1 

Area  moment  about  local  Z at  node  1 

Area  at  node  2 

Torsional  constant  at  node  2 

Area  moment  about  local  Y at  node  2 

Area  moment  about  local  Z at  node  2 

Web  Thickness 

Density 


Upper 

cap 

ar  ea 

at 

node 

1 

Lower 

cap 

area 

at 

node 

1 

Upper 

cap 

area 

at 

node 

2 

Lower 

cap 

area 

at 

node 

2 
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Item  (n+1) 


Generation: 


Cover,  format  1-  Upper  Thickness 

Upper  Density 
Lower  Thickness 
Lower  Density 

Cover,  format  2-  Upper  Weight 

Lower  Weight 
Upper  Thickness 
Lower  Thickness 

Cover,  format  3-  Upper  Weight 

tul 

tu2 

tu3 

(tu4) 

Lower  Weight 
til 
tl2 
tl3 
(tl4) 

Plate,  format  1-  Density 

Thickness 

Plate,  format  2-  Weight 

Thickness 

Plate,  format  3-  Weight 

t1 

t2 

t3 

(t4) 

scalar  mass  - Weight  (IXX,  lYY,  IZZ,  IXY,  ixz,  lYZ) 

(N+M)  : 

The  internal  node  numbers  describing  the  element. 

The  nodes  are  stored  as  4 packed  15  bit  integers 

per  word,  m words  total. 

Program  MASSEL  of  the  mass  data  preprocessor. 
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FUEL  TANK  DATA  MATRIX 

File:  DATARNF 

Index  Name:  MTANKSa 

Type;  MIXED 

Dimensions;  N * 1 where  N varies  depending  on  the  number  and 

type  of  tanks 

Auxiliary  ID;  Word  1;  DATARNF 

Word  2;  MTANKSa 

Words  3-10;  Zero 

Elements; 

Item  1;  Number  of  tanks  (M) 

The  next  3M  items  are  used  in  groups  of  3 words 
per  tank  for  the  i-th  tank 

Item  1+3  (i-1)  +1: 

Bits  59-45:  User  identification 

Bits  44-42;  Type  code  (0  polygon,  1 brick) 

Bits  41-36:  Number  of  fuel  levels 

Bits  35-30:  Number  of  sections 

Bits  29-15;  Reserved 

Bits  14-0;  Pointer  to  section  data 

Item  l+3  (i-i)+2: 

Density 

Item  1+3  (i-1) +3: 

Percent  tank  usable. 
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The  remaining  items  contain  the  section  data 
Pointer  word: 

Bits  59-21:  Reserved 

Bits  20-6:  Section  Identification 

Bits  5-0:  Number  of  nodes  in. this  section 

Pointer  word  +1-j: 

4-15  Bit  internal  node  numbers  per  word  (as  many 
words  as  needed  for  this  section) 

Generation:  Program  MASSFG  of  the  fuel  generation 

preprocessor. 
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File : 

Index  Name : 
Type: 

Diitiensions : 
Auxiliary  ID : 

Elements; 

Item  1 ; 


Item  2: 
Generation: 


ELEMENT  WEIGHT  FACTORS 

DATARNF 

MWTFACa 

MIXED 

N ♦ 2 where  N equals  the  number  of  element  subsets 
that  are  to  be  factored. 

Word  1;  DATARNF 

Word  2;  MWTFACa 

Words  3-10;  Zero 

Row  K contains  the  following  data  for  the  K-th 
subset  to  be  factored. 

Subset  identification,  SEKddda--i,  SEMddda--i, 

FUEL' f f , or  PAYLOAD- p p 

where  i is  the  component  indicator: 

0 = all  components 

1 - upper  spar  caps  and  cover  plates 

2 = lower  spar  caps  and  cover  plates 

3 = spar  webs 

Subset  weight  factor  (floating  point) 

identifier  (integer) 
data  preprocessor. 


or 

Bits  59-6;  Zero 

Bits  5-0;  Factor  table 

Program  MASPREP  of  the  mass 
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WEIGHT  FACTOR  TABLE  MATRIX 


File: 

DATAPNF 

Index  Name: 

MWTFTta 

Type: 

MIXED 

Dimensions: 

M*1  where  M = 
of  constants 

2*  number  of  table  values  + number 
+ 1 

Auxiliary  ID : 

Word 

Word 

Words 

1: 

2: 

3-10: 

DATARNF 

MWTFTta 

Zero 

Element  s : 

Item  1: 

Hits 

59-54: 

Equation  type  (integer) 

Bits 

53-48: 

First  property  indicator  (integer) 

Bits 

47-42: 

Second  property  indicator  (integer) 

Bits 

41-36: 

Third  property  indicator  (integer) 

Bits 

35-30: 

Reserved 

Bits 

29-27: 

First  operation  indicator  (integer) 

Bits 

26-24: 

Second  operation  indicator  (integer) 

Bits 

23-21: 

Third  operation  indicator  (integer) 

Bits 

20-15: 

Reserved 

Bits 

14-6 

Number  of  table  values  (NV) 

Bits 

5-0: 

Number  of  equation  constants  (NC) 

Item  2-  (NC+1 ) ; 

Constants 
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Iteni  (NC+2)  = (NC+NV+1)  ; 

Table  values 
Item  (NC+NV+2)-M: 

Factor  values 

Generation ; Program  MASPPEP  of  the  mass  data  preprocessor 
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COMPRESS  10 ALLOWABLES  TABLE 


File;  CATARNF 

iDSex-Name ; NALL0WC 

Type ; MIXED 

N 

D intensions:  M*1,  where  M = N+2  S NEi. 

1=1 

N equals  -the  number  of  tables  anl  NEi  equals 
the  number  of  gage  entries  for  table  i.  There  is 
also  NEi  compression  allowable  stress  entries  for 
table  i. 

Auxiliary  ID:  Word  1 ; DATARNF 

Word  2;  NALD0WC 

Word  3:  Number  of  tables  (N) 

Words  4-10;  Zero 

Elements; 

Item  1-N;  Bits  59-45;  Allowable  table  code  {integer) . 

The  same  material  1,  2,  .../  varying 
temp.  10,  11,  19,  20,  21,  ...29, 

Bits  44-30;  Temperature  +500  (degrees  Fahrenheit) 

(integer) 

Bits  29-22;  NT,  number  of  temperatures  (integer) 

Bits  21-15;  NE,  number  of  entries  (integer) 

Bits  14-0;  POINT,  pointer  to  data  (integer) 

Item  (N+1) - (N+NEi) ; 

Gage  (real) 
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Iterc  (K+NEi+1) - (N+2NEi)  : 

Compression  allowable  stress  (real) 

Item  (N+2NEi  + 1)-M: 

Repeat  for  balance  of  tables 

Generation;  Program  DESINPT  of  the  design  data  preprocessor. 
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SHEAR  ALLOWABLES  TABLE 


File: 

DATAPNF 

Index  Name: 

NALL0WS 

MIXED 

Dimensions: 

M*  1 1 where  m 

N 

= N+2  2 NEi. 

i-1 

N equals  the 
the  number  of 
There  is  also 
for  table  i. 

number  of  tables  and  NEi  equals 
gage  entries  for  table  i, 

NEi  shear  allowable  stress  entries 

Auxiliary  ID : 

Word  1 : 

Word  2: 

Word  3: 
Words  4-10: 

DATARNF 

NALL0WS 

Number  of  tables  (N) 
Zero 

Elements: 

Item  1-N: 

Bits  59-45: 

Allowable  table  code  (integer) 

The  same  material  1,  2,  varying 

temp.  10,  11,  ...  19,  20,  21,  ...  29 

Bits  44-30: 

Temperature  +500  (degrees  Fahrenheit 
(integer) 

Bits  29-22: 

NT,  number  of  temperatures  (integer) 

Bits  21-15: 

NE,  number  of  entries  (integer) 

Bits  14-0: 

POINT,  pointer  to  data  (integer) 

Item  (N+1) 

- (N+NEi)  : 

Gage  (real) 


Item  (N+NEi+1)  - (N+2NEi)  : 

Shear  allowable  stress  (real) 

Item  (N+2NEi+1)-M: 

Repeat  for  balance  of  tables 

Generation:  Program  DESINPT  of  the  design  data  preprocessor. 
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BUCKLING  INTERACTION  DATA  MATRIX 


File;  DATARNF 

Index  Name;  NBIOOIa,  NBl002a,  NBl999a 

Type ; MIXED 

Dimensions;  M*1,  where  M < 3100 

Auxiliary  ID;  Word  1 ; DATARNF 

Word  2 ; The  matrix  index  name. 

Words  3-10;  Zero 

Element  s: 

Item  1 ; Bits  59-30;  Reserved 

Bits  29-15;  NF,  number  of  elements  contained  in 
this  partition  (integer) . 

Bits  14-0;  NBEG,  number  (internal)  of  first 

element  in  this  partition 
(integer) . 

Item  2-{NF+1)  ; 

Bits  59-54;  EC,  the  element  code  (integer) . 

Bits  53-15;  Reserved  for  future  use. 

Bits  14-0;  POINT,  pointer  to  the  body  of 

buckling  interaction  data.  (integer) 

Item  (NF+2)-M; 

Buckling  interaction  data  (real),  six  entries  per 
element. 

Generation;  Program  DESINPT  of  the  design  data  preprocessor. 
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File; 

Index  Name; 
Type; 

DiitiensipTis ; 
Auxiliary  IP; 

Element,  g; 

Column  1; 

Column  2; 
Generation; 


BUCKLING  TABLES  INDEX  MATRIX 


DATARNF 
NBDCTAB 
MIXED 
100  ♦ 2 

Word  1;  DATARNF 

Word  2;  NBUCTAB 

Words  3-10;  Zero 


Row  k contains  the  number  of  temperatures  in 
compression  allowables  table  NALL0WC  for  material 

k. 

Bow  k contains  the  number  of  temperatures  in  shear 
allowables  table  NALL0WS  for  material  k. 

Program  DESINPT  of  the  design  data  preprocessor. 
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File: 

Index  Name : 
Type: 

fiin® nsions : 

Au id  1 i ary  ID : 

Element  s; 

Item  r-M-1 
Item  M 


DESIGN  LOAD  CONTROL  MATRICES 


DATARNF 

NCOOIba,  NC002ba,  NC999ba 

MIXED 

M*1,  where  M - (NF+59)/60,  and  NF  equals  the 
number  of  elements  in  the  corresponding  NLxxxba 
matrix  partition. 

Word  1 : DATARNF 

Word  2:  The  matrix  index  name. 

Words  3*»10;  Zero 


: Zero  (integer) 

(integer)  where  Ks=NF-  (M-1)  *60.  This  is  a bit 
flag  for  the  last  element  in  the  corresponding 
NLxxxba  matrix  partition. 


Program  DESINPT  of  the  design  data  preprocessor. 
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THERMAL  DESIGN  LOAD  CONTROL  MATBIX 


File ; 

Index  Name; 
Ti£§: 

2iISiS§i2S§  • 

Au3^1jarv  ID: 

Elements; 

Item  1-M-1 
Item  M 

Generation : 


BATARNF 

NDOOIba,  ND002ba,  ND999ba 

MIXED 

M*1,  where  M * (NF+59)60,  and  NF  equals  the  number 
of  elements  in  the  corresponding  NTxxxba  matrix 
partition. 

Word  1 ; DATARNF  Word  2:  The  matrix 

index  name  Words  3-10;  Zero 


; Zero  (integer) 

(integer),  where  K=NF- (M- 1) *60,  This  is  a 
bit  flag  for  the  last  element  in  the  corresponding 
NTxxxba  matrix  partition. 


Program  DESINPT  of  the  design  data  preprocessor. 
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DESIGN  LOAD  CASE  MATRIX 


File:  DATAENF 

Index  Name:  NDLCRba 


Type : MIXED 

Dimensions;  M*3,  where  M is  the  maximum  nximber  of  design  load 

cases  (NDLC)  plus  3 times  the  maximum  number  of 
superposition  load  cases  (3*NSLC) . 


Auxiliary  ID:  word  1 ; 

Word  2 ; 
Word  3 : 
Word  4; 

Word  5: 

Words  6 : 


Words  7- TO: 


DATARNF 

NDLCSba 

NDLC 

NDL»  the  number  of  design  load 
cases  used, 

NSL,  the  number  of  superposition 
load  cases  used. 

NSC,  the  number  of  non- design 
ingredient  loadcases  used  in 
superposition, 

Zero 


Elements:  Column  1 contains  the  following  data: 

Iten;  1-NDL:  Internal  load  case  number  (integer) 


Item  (NDL+I) -NDLC; 

Zero  (integer) 
Item  (NDLC+ 1 ) - (NDLC+NSC) : 


Internal  load  case  number  (integer) 

Item  (NDLC+NSC+1) -M: 

Zero 

Column  2 contains  the  following  data: 

Item  1-NDL:  user  label  for  design  load  cases  (integer) 
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Item  (NDL+1) -NCLC: 

Zero 

Item  (NDLC+1)  - (NDLC+NSC)  : 

User  label  for  non-design  ingredient  load  cases  of 
superposition  load  cases. 

Item  (NDLC+NSC+1) - (NDLC+2«NSLC) : 

Zero 

Item  (NDLC+2*NSLC+1) - CNDLC>2*NSLC+NSL) : 

User  label  for  superposition  load  cases. 

Item  (NDLC+2«NSLC+NSL+1 ) -M: 

Zero 

Column  3 contains  the  following  data: 

Item  1-NDL:  Ultimate/limit  data,  (0=ultimate,  1 -limit)  for 
corresponding  load  case  (integer) . 

Item  (NDL+I) - (NDLC+2*NSLC) ; 

Zero 

Item  (NDLC+2*NSLC+1)  - (NDLC+2*NSLC+NSL)  : 

Ultimate/limit  data,  (0=ultimate,  1=limit)  for 
corresponding  load  case  (integer) , 

Item  (NDGL+  2 *NSLC+NSL+ 1 ) -M : 

Zero 

Generation:  Program  DESINPT  of  the  design  data  preprocessor. 
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ELASTICITY  MODULUS  TABLE 


File:  DATARNF 

Index  Name:  NEM0DUL 


2Y£§  ' 

Dimensions: 


Auxi li ari_ID ; 


MIXED 


N 

M*1,  where  M = N+2  2 NEi« 

i = 1 

N equals  the  number  of  tables  and  NEi  equals  the 
number  of  stress  entries  for  table  i.  There  is 
also  NEi  elasticity  modulus  entries  for  table  i. 


Word  1 : 

Word  2; 

Word  3 : 
Words  4-10: 


DATARNF 

NEM0DUL 

Number  of  tables  (N) 
Zero 


figments : 

Item  1-N:  Bits  59-45: 

Bits  44-30; 
Bits  29-22: 


Modulus  table  code  (integer) . The 
same  material  1,  2»  •••#  varying 
temp.  10,  11,  ...,  19,  20,  21,  ... 
29. 

Temperature  +500  (degrees 
Fahrenheit)  (integer) 

NT,  number  of  temperatures 
(integer) 


Bits  21-15;  NE,  number  of  entries  (integer) 
Bits  14-0:  POINT,  pointer  to  data  (integer) 


Item  (N+1)  -(N+NEi)  ; 

stress  (real) 

Item  (N+NEi+ 1)  - (N+2NEi)  ; 

Elasticity  modulus  (real) 
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Item  (N+2NEi+1) -M; 


Generation : 


Repeat  for  balance  of  tables 

Program  DESINPT  of  the  design  data  preprocessor. 
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SHEAR  MODOLUS  TABLE 


File:  DATARNF 

Index  N aiTie : NGM0 DUL 

TiJ£e:  MIXED 

N 

Dimensions : M*1,  where  M = N+2  X NEi, 

i=1 

N equals  the  number  of  tables  and  NEi  equals  the 
number  of  stress  entries  for  table  i.  There  is 
also  NEi  shear  modulus  entries  for  table  i. 

Auxiliary  ID:  Word  1:  DATARNF 

_ - ^ ^ NGM0DUL 

Word  3:  Number  of  tables  (N) 

Words  4-10:  Zero 

Elements; 

Item  1-N:  Bits  59-45:  Modulus  table  code  (integer)  The 

same  material  1,  2,  •••»  varying 
temp*  10^  11#  •••  19»  20|t21/ 

29. 

Bits  44-30:  Temperature  +500  (degrees 

Fahrenheit  (integer) 

Bits  29-22:  NT,  number  of  temperatures  (integer) 

Bits  21-15;  NE,  number  of  entries  (integer) 

Bits  14-0:  POINT,  pointer  to  data  (integer) 

Item  (N+1) - (N+NEi) : 

Stress  (real) 

Item  (N+NEi+1)  - (N+2NEi)  ; 

Shear  modulus  (real) 
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Item  {N*-2NEi  + 1) -M: 


Generation; 


Repeat  for  balance  of  tables 

Program  DESINPT  of  the  design  data  preproGessor. 
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File: 

Index  Maine: 
type : 

Diinensions: 
Auxiliary  ID; 

Element  s: 


ELEMENT  TYPE  AND  PARTITIONS 


DATARNF 

NITYPEa 

MIXED 


M*1,  where  M is  the  number  of  flexible  elements 
for  the  defined  data  set. 


Word  1:  DATARNF 
Word  2:  NITYPEa 
Words  3-10:  Zero 


A typical  row  (i)  contains  the  following  packed 
data  for  internal  element  (i) . 


Bits  59-52; 
Bits  51-44; 
Bits  43-36: 
Bits  35-33; 
Bit  32: 

Bit  31: 


Bit  30: 


Bit  29; 


KSFxxxx  partition  number, 
NBIxxxx  partition  number, 
NLxxxxx  partition  number. 


Reserved, 


Design  property  data  indicator,  A 
1 bit  indicates  data  was  defined,  a 
zero  bit  indicates  it  was  not 
defined. 

Design  fixed  data  indicator,  A 1 
bit  indicates  data  was  defined,  a 
zero  bit  indicates  it  was  not 
def ined. 

Design  upper  bound  data  indicator, 

A 1 bit  indicates  data  was  defined, 
A zero  bit  indicates  it  was  not 
defined. 

Design  lower  bound  data  indicator, 

A 1 bit  indicates  data  was  defined, 
A zero  bit  indicates  it  was  not 
defined. 
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Bit  28: 


Design  margin  of  safety  data 
indicator,  A 1 bit  indicates  data 
was  defined,  a zero  bit  indicates 
it  was  not  defined. 

Bit  27:  Design  resize  data  indicator,  A 1 

bit  indicates  data  was  defined,  A 
zero  bit  indicates  it  was  not 
defined. 

Bits  26-22:  Number  of  stiffness  property  values 

associated  with  this  element. 

Bits  21-18;  Number  of  lamina  in  upper  surface 

if  this  element  is  a composite. 
Otherwise  it  is  zero. 

Bits  17-14;  Number  of  lamina  in  lower  surface 

if  this  element  is  a composite  with 
a lower  surface,  otherwise  it  is 
zero. 

Bits  13-6;  NTxxxxx  partition  number. 

Bits  5-0:  Element  type  number. 

Generation:  Program  DESlNPT  of  the  design  data  preprocessor. 
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ELEMENT  CONTROL  MATRICES 


File: 

DATARNF 

Index  Name : 

NKSOOIa,  NKS002a,  ...,  NKS999a.  Character  7 is 
the  display  code  equivalent  of  the  6 bit  integer 
corresponding  to  the  data  set  number. 

Type: 

MIXED 

Dimensions : 

M*1,  where  M = (NF+59)/60,  and  NF  equals  the 
number  of  elements  in  the  corresponding  KSFxxxa 
matrix  partition. 

Auxiliary  ID : 
Element  SI 

Word  1:  DATARNF 

Word  2:  The  matrix  index  name 

Words  3-10:  Zero 

Iteir  1-M-1:  Zero  (integer) 

Iteir.  M 2^-1  (Integer)  where  K=NF- (M-1)  *60.  This  is  a bit 

flag  for  the  last  element  in  the  corresponding  KSF 
matrix  partition. 

Generation:  Program  DESINPT  of  the  design  data  preprocessor. 
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DESIGN  LOADS  MATRIGES 


File: 


EATARNF 


Index  Name : 
Ti£e: 

Dimensions: 


Auxiliary  ID: 


Elements: 
Item  1 : 


NLOGIba,  NL002ba,  NL999ba 

MIXED 


M*1,  where  M<3100.  M=1 +NF* ( 1 +2*NDLC+4*NSLC) ,NF  is 

the  number  of  elements  in  this  partition,  NDLC  is 
the  number  of  design  loadcases,  and  NSLC  is  the 
number  of  superposition  loadcases. 


Word  1 : 

Word  2: 

Word  3 : 
Words  U- 1 0 : 


DATARNF 

The  matrix  index  name 

NDLC 

Zero 


Bits  59- 3G:  Reserved  for  future  use 


Bits  29-15: 
Bits  14-G: 


Item  2- (NF+1) : 


NF,  number  of  elements  contained 
in  this  matrix  (integer) 

NBEG,  number  (internal)  of  the 
first  element  in  this  partition 
(integer) 


Bits  59-54: 
Bits  53-42: 

Bits  41-30: 

Bits  29-15: 
Bits  14-0: 


EC,  the  element  code  number 
(integer) 

NSL,  the  number  of  user  defined 
superposition  load  cases  for  this 
element  (integer) 

NDL,  the  number  of  user  defined 
design  load  cases  for  this  element 
(integer) 

ULABEL,  the  user  element  number 
(integer) 

POINT,  pointer  to  the  body  of 
element  data  (integer) 
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I-teir,  (NF+2)-M: 

Element  data. 

Starting  with  the  pointer  word  there  are  NDLG 
pairs  of  words  containing  design  loads  information 
as  follows: 


Word  1 ; 

Bits 

59-9: 

LF, 

load  factor  (real) 

Bits 

f # 

0 

1 

GO 

LG, 

loadcase  number 

(integer) , imbedded  in 
right-most  9 bits  of  the 
LF  WOKD 


Generation; 


Word  2:  Element  temperature  (real) 

Starting  with  the  pointer  word  plus  2*NDLC  there 
are  NSLC  sets  of  4 words  containing  superposition 
loads  information  as  follows: 

Word  1:  Superposition  load  case  number  (integer) 

Word  2:  Bits  59-9;  LFS1,  load  factor  for  the 

first  case  (real) 

Bits  8-0;  LGS1,  loadcase  number 

(integer) 

Word  3:  Bits  59-9;  LFS2,  load  factor  for  the 

second  case  (real) 

Bits  8-0;  LGS2,  loadcase  number 

(integer) 

Word  4:  Element  temperature  (real) 

Program  DESINPT  of  the  design  data  preprocessor. 
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File; 

Index  Name ; 
Diniensions : 
Auxiliary  ID; 


Element  s; 

Column  1; 

Column  2; 

Column  3; 

Generation ; 


MATERIAL  CODE  REFERENCE  MATRIX 


DATARNF 

NMATERa 

100*3 

Word  1 : 

DATARNF 

Word  2; 

NMATERa 

Word  3; 

Maximum  row  in  column  1 with  a 

nonzero  value. 

Word  4; 

Number  of  nonzero 
coliimn  1. 

elements 

in 

Word  5: 

Number  of  nonzero 
column  2. 

elements 

in 

Word  6; 

Number  of  nonzero 
column  3. 

elements 

in 

Words  7-10: 

Zero 

Row  K contains  the  integer  K if  material  number  K 
has  been  referenced  during  input  of  design  data 
and  if  row  K of  the  Material  Code  Matrix  KMATERA 
contains  a K, 

Row  K contains  the  integer  K if  the  coropression 
table  K has  been  referenced  during  input  of  design 
data  and  if  row  K,  column  1 of  the  buckling  tables 
index  matrix  NBUCTAB  contains  a nonzero  value. 

Row  K contains  the  integer  K if  the  shear  table  K 
has  been  referenced  during  input  of  design  data 
and  if  row  K,  column  2 of  the  buckling  tables 
index  matrix  NBUCTAB  contains  a nonzero  value. 

Program  DESINPT  of  the  design  data  preprocessor. 
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MODULUS  TABLES  INDEX  MATRIX 


File; 

Index  Name ; 
Type; 

Diirensions : 
Auxiliary  ID; 

Elements; 

Column  1; 

Column  2; 

Generation ; 


DATARNF 
NM0DTAB 
MIXED 
100  * 2 

Word  1 ; DATARNF 

Word  2 : NM0DTAB 

Words  3-10;  Zero 


Row  k contains  the  number  of  temperatures  in 
elasticity  modulus  table  NEMODUL  for  material  k. 

Row  k contains  the  numbet  of  temperatures  in  shear 
modulus  table  NGMODUL  for  material  k. 

Program  DESINPT  of  the  design  data  preprocessor. 
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MARGIN  OF  SAFETY  MATRICES 


File: 

Index  Name : 
Type: 

Dimensions: 


CATARNF 

NMSOOIa,  NMS002a,  NMS999a 

MIXED 

NF 

where  M - 1+NF+  2 NTOTi 

i-1 


NF  is  the  number  of  elements  in  the  corresponding 
partition  of  the  KSF- matrix  and  NT0T  is  the  number 
of  words  required  for  each  block  (body)  of  element 
safety  data.  The  size  of  NTOT  is  dependent  on 
element  type. 


Auxiliary  ID : 

Word 

Word 

Words 

1: 

2: 

3-10: 

DATARNF 

The  matrix  index  name 
Zero 

Elements: 

Item  1 ; 

Bits 

59-30: 

Reserved  for  future  use 

Bits 

29-15: 

NF,  number  of  elements  contained 
in  this  matrix  (integer) 

Bits 

14-0: 

NBEG,  number  (internal)  of  the 
first  element  in  this  partition 
(integer) 

Item  2-(NF4-1): 

Bits 

59-54: 

EC,  the  element  code  (integer) 

Bits 

53-42: 

Reserved  for  future  use 

Bits 

41-39: 

NU,  the  number  of  words  above 
pointer  in  data  body  (integer) 

Bits 

38-30: 

NTOT,  total  number  of  words  in  data 
body  (integer) 
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Bits  29-15: 


ULABEL,  the  user  element  number 
(integer) 


Bits  14-0;  POINT,  pointer  to  the  body  of 

element  margin  of  safety  data 
(integer) 

Item  (NF+2)-M:  ( 

Margin  of  safety  data 

Generation:  Program  DESINPT  of  the  design  data  preprocessor 
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OPTIMIZATION  CONTROL  MATRIX 


File : 

CATARNF 

Index  Nake : 

N0CNTRa 

Type : 

i 

MIXED 

Dimensiohs : 

M*1,  where  M 
be  solved. 

is  number  of  optimization  problems  to 

Auxiliary  ID : 

Word  1 : 

DATARNF 

Word  2: 

N0CNTRa 

Words  3-10: 

Zero 

Elements: 

Item  1-M: 

Bits  59-54: 

MTYPE,  element  type. 

Bits  53-42: 

ELIDl , identity  of  subset  1. 
(0  indicates  whole  structure) 

Bits  41-30: 

ELID2,  identity  of  subset  2 

Bits  29-15: 

Partition  number  of  matrix  NODxxxx 
containing  problem  data  block. 

Bits  14-0: 

Pointer  to  location  of  data  block 

in  NODxxxx. 

Generation:  Program  DESINPT  of  the  design  data  proprocessor. 
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VAFIABLE  CONSTPAINTS  CONTROL  MATRIX 


File; 

DATARNF 

Index  Name; 

N0DVCCa 

i 

Tj^£e ; 

MIXED 

■ 

Dimensions ; 

M*T,  where  M is 

1 the  number  of  optimization 

problems  which 

can  be  constrained. 

Auxiliary  ID: 

Word  1 : 

DATARNF 

Word  2: 

N0DVCCa 

Element  s: 

Words  S'*  1 0 ; 

Zero 

Bits 

59-54; 

ELTYP^  element  type  being 
constrained. 

Bits 

53-42: 

ELSS,  subset  being  constrained. 

Bits 

41-35; 

Reserved. 

Bits 

34-30: 

NLT,  total  number  of  laminae  for 
element  type  ELTYP  in  subset  ELSS, 

Bits 

29-24: 

NLU,  number  of  upper  laminae  in 
element  type  ELTYP  in  subset  ELSS. 

Bits 

23-15: 

Reserved 

Bits 

14-0; 

Pointer  to  variable  constraints 
data  block  in  NVAPIAa  matrix,  A 

zero  indicates  that  constraint  data 
is  not  defined  for  this 
optimization  problem. 

Generation:  Program  DESINPT  of  the  design  pro processor. 
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File : : 

I 

Index  Narte : 

1 

TiLEe:  | 

I . 

Dirtie  nsi  oijs : 


Au xi 1 i ar^_ ID : 


Element  s; 
Item  1 : 


OPTIMIZATION  DATA  MATRIX 


CATAENF 

N0DOO1a,  N0DOO2a,  N0D999a 

NIXED 

M*1>  M = (NW+1)  ♦ NOSM,  where  NOS  = 3000/ (NW+1) 
and  NW  = (Number  of  elements  in  data  set  + 59) /60. 
NW  is  number  of  words  required  for  a bit  position 
vector  representing  a data  set  of  elements,  NOSM 
represents  the  maximuir  number  of  data  blocks  in  a 
partition.  The  last  partition  is  truncated  to 
include  the  number  of  defined  data  blocks. 

Word  1 : DATARNF 

Word  2:  The  matrix  index  name 

Words  3-10:  Zero 

Each  data  block  is  composed  of  a one  word  header 
and  a NW  word  problem  subset  vector. 

Bits  59-45;  Reserved 


Bits  44-30: 
Bits  29-15; 
Bits  14-0: 


NOSEK,  number  of  elements  in 
problem, 

MINSEK,  miminum  internal  element 
number  in  problem. 

MAXSEK,  maximum  internal  element 
number  in  problem. 


50.210 


Bits  59-0;  The  i-th  bit  of  this  NW  word  vector 

corresponds  with  the  i-th  internal 
elernent  number  associated  with  a 
particular  data  set.  The  bit 
numbering  is  left  to  right  starting 
at  1,  Each  on  bit  indicates  that 
the  Gorresponding  element  is  a part 
of  the  optimization  problem 
represented  by  this  data  block. 


Generation : 


Program  DESINPT  of  the  design  data  proprocessor 


File; 

Index  Name : 
Type; 

Dirnensipns; 
Auxiiiari[_ID ; 

Elements; 

Item  1 ; 

Item  2; 

Item  3; 

Item  4 ; 

Item  5; 

Item  6; 

Item  6+2*i“ 

Item  6+2*i; 

Generation; 


PARAMETER  MATRICES 


CATARNF 

NPARAMa 

MIXED 

M*1,  where  M = 6+2N  and  N equals  the  number  of 
allowed  stages  (Max.  ~ 10)  , 

Word  1 ; DATARNF 

Word  2;  NPARAMa 

Word  3:  Largest  stage  number  defined. 

Word  4:  Number  of  rows  in  KSFOOIA 

Word  5:  Number  of  elements  in  KSFOOIA 

Words  6-10;  Zero 


Number  of  Design  Data  Blocks  (number  of 
NPDxxxa  partitions)  (integer) 

Number  of  Bounds  Data  Blocks  (number  of 
NPBxxxa  partitions)  (integer) 

Number  of  Margin  Data  Blocks  (number  of 
NMSxxxa  partitions)  (integer) 

Number  of  Compression  Allowable  Tables 
(number  of  tables  in  NALLCWC)  (integer) 

Number  of  Shear  Allowable  Tables  (number  of 
tables  in  NALLOWS)  (integer) 

Number  of  Stop  Sizing  Blocks  (number  of 
NSTxxxa  partitions)  (integer) 

1;  Number  of  Design  Loads  Blocks  for  Stage  i 
(number  of  NLxxxba  partitions)  (integer) 

Number  of  Thermal  Design  Loads  Blocks  for 
Stage  i (number  of  NTxxxba  partitions) 
(integer) 

Program  DESINPT  of  the  design  data  preprocessor. 
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BOUND  DATA  MATRICES 


File;  DATARNF 

Index  Natnet  NPBOOIa,  NPB002a,  NPB999a 

TY£e:  MIXED 

NF 

Dimensions;  M*1,  where  M - 1 +NF  + 2 NTOTi 

i = 1 

NF  is  the  number  of  elements  in  the  corresponding 
partition  of  the  KSF- matrix  and  NTOT  is  the  number 
of  words  required  for  each  block  (body)  of  element 
bound  data.  The  size  of  NTOT  is  dependent  on 
element  type. 

Auxiliary  ID:  Word  1;  DATARNF 

Word  2;  matrix  index  name 

Words  3-10;  Zero 

Element  s; 

Item  1;  Bits  59-30:  Reserved  for  future  use 

Bits  29-15;  NF,  number  of  elements  contained 
in  this  matrix  (integer) 

Bits  14-0;  NBEG,  number  (internal)  of  the  first 

element  in  this  partition  (integer) 

Item  2-(NF+1)  ; 

Bits  59-54:  EC,  the  element  code  (integer) 

Bits  53-42:  Reserved  for  future  use 

Bits  41-39;  NU,  the  number  of  words  above 

pointer  in  data  body  (integer) 

Bits  38-30:  NTOT,  total  number  of  words  in  the 

data  body  (integer) 

Bits  29-15;  ULABEL,  the  user  element  number 

(integer) 
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Eits  14-0:  POINT,  pointer  to  the  body  of 

element  bound  data  (integer) 

Item  NF+2:  Bits  59-54:  NLB,  the  number  of  lower  bounds  on 

element  properties  (integer) 

Bits  53-48:  Reserved  for  future  use 

Bits  47-42:  NOB,  the  number  of  upper  bounds  on 

element  properties  (integer) 

Eits  41-0:  Reserved  for  future  use. 

Item  CNF+3)  - (NF+nLB+2)  : 

Lower  bounds  data  (real,  except  for  integer  zero 
which  indicates  no  change  for  that  property) 

Item  (NF+NLB+3)-  (NF+NLB+NIIB+2)  : 

Upper  bounds  data  (real,  except  for  integer  zero 
which  indicates  no  change  for  that  property) 

The  block  of  bounds  data  are  repeated  for  each 
element. 

Generation:  Program  DESINPT  of  the  design  data  preprocessor. 
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DESIGN  DATA  MATEICES 


File : 

DATABNF 

Index  Name ; 

NPDOOIa,  NPD0e2a,  NPD999a 

Type : 

MIXED 

Diitiensions; 

M*1,  where  M5= 

NF 

1+NF  + 2 NTOTi 

i-1 

NF  is  the  number  of  eleinents  in  the  corresponding 
partition  of  the  KSF-matrix  and  NTOT  is  the  number 
of  words  required  for  each  block  (body)  of  element 
design  data.  The  size  of  NToT  is  dependent  on 
element  type. 

Auxiliary  ID: 

Word  1 : 

Word  2; 
Words  3-10: 

DATARNF 

The  matrix  index  name 
Zero 

Elements ; 

Item  1 : 

Bits  59-30: 

Reserved  for  future  use 

Bits  29-15: 

NF,  number  of  elements  contained 
in  this  matrix  (integer) 

Bits  14-0; 

NBEG,  number  (internal)  of  the  first 
element  in  this  partition  (integer) 

Item  2-(NF+1)  : 

Bits  59-54; 

EC,  the  element  code  number  (integer) 

Bits  53-42; 

Reserved  for  future  use 

Bits  41-39; 

NU,  the  number  of  words  above 
pointer  in  data  body  (integer) 

Bits  38-30; 

NTOT,  total  number  of  words  in  the 
data  body  (integer) 

Bits  29-15; 

ULABEL,  the  user  element  number 

(integer) 
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Bits 

O 

1 

POINT,  pointer  to  the  body  of 
element  data  (integer) 

Item  NF+2; 

Bits 

59-54; 

DP,  the  number  of  design  properties 
(integer) 

Bits 

53-48; 

DPP,  relative  pointer  to  design 
properties,  0 if  no  properties 
(integer) 

Bits 

47-42; 

FP,  the  number  of  fixed  properties 
(integer) 

Bits 

41-0: 

Reserved  for  future  use 

Item  NF+3; 

Bits 

59-51: 

M,  the  material  allowables  code 
(integer) 

Bits 

50-42: 

MC,  the  compression  buckling  table 
code  (integer) 

Bits 

41-33; 

MS,  the  shear  buckling  table  code 
(integer) 

Bits 

32-21: 

Reserved  for  future  use 

Bits 

20-9: 

MCF,  the  compression  buckling  table 
factor  X 1000  (integer) 

Bits 

8-0: 

Reserved  for  future  use 

Item  (NF+4)  - (NF+DP+3)  : 

Design  property  data  {real,  except  for  integer 
zero  which  indicates  no  change  for  that  property) 

Item  {NF+DP+4)  - (NF+DP+FP+3)  : 

Fixed  property  data  {real,  except  for  integer  zero 
which  indicates  no  change  for  that  property) 

The  block  of  design  data  are  repeated  for  each 
element. 

Generation ; Program  DESINPT  of  the  design  data  preprocessor. 


50.216 


File; 

Index  Name; 
Type; 

Dimensions; 
Auxiliary  ID; 

Elements ; 


SMOOTHING  PROPERTY  CONTROL  MATRIX 


DATARNF 

NSMCNTa 

MIXED 

M*1  where  M is  the  total  number  of  elements  to  be 
smoothed. 

Word  1;  DATARNF 

Word  2;  NSMGNTa 

Words  3^10:  Zero 

Row  i contains  the  following  information  for  the 
i-th  local  element  to  be  smoothed. 


Bits  59-44:  lELENO,  the  internal  element 

number  of  the  i-th  element. 


Bits  42-41:  KO,  flag  indicating  type  of 

property  data  update  to  perform  on 
composites ; 

0 - total  replacement, 

1 — layer  count  replacement 

Bits  40-36:  NP,  the  number  of  property  values 

for  element  lELENO. 

Bits  35-30 ; ITYPE,  the  integer  type  of  element 

lELENO. 


Bits  29-21;  KSFPN,  the  partition  n\TOber  of  the 
KSF  matrix  which  contains  data  for 
lELENO. 

Bits  20-15;  NSPPN,  the  partition  number  of  the 
NSP  matrix  which  contains  property 
data  for  smoothing  lELENO. 
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Bits  14-0; 


Generation; 


IPOINT,  pointer  to  the  data  block 
in  the  NSPPN  partition  of  the 
NSPxxxx  matrix  where  the  property 
values  for  smoothing  lEUENO  will 
be  stored. 

Program  DESINPT  of  the  design  data  preprocessor. 
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File: 

Index  Name 
Type; 

Dimensions 

Auxiliary 

Element  s; 


SMOOTHING  PROBLEM  KEY  MATRIX 


DATARNF 

: NSMKEYa 

MIXED 

: M*1,  where  M is  the  number  of  smoothing  problems 

defined  by  the  smoothing  data. 

ID:  Word  1;  DATARNF 

Word  2:  NSMKEYa 

Words  3-10;  Zero 

Row  i contains  the  following  information  for  the 
i-th  smoothing  problem. 

Bits  59-58;  KO,  this  is  the  smoothing  option 

key.  A zero  value  indicates  that 
the  user  has  specified  a set  of 
property  values  in  the  input  data 
for  smoothing.  A 1 value  indicates 
that  the  property  values  are  to  be 
obtained  from  internal  element 
IDKE.  A 2 Value  indicates  that 
IDSM  must  be  decoded  into  a 10  bit 
subset  number  and  a 6 bit  element 
type.  The  subset  must  be  scanned 
for  the  maximum  property  values  of 
the  specified  element  type. 

Bits  57-42:  IDSM,  this  is  the  identity  of  the 

smoothing  problem.  If  CODE  is 
represented  by  a zero  bit,  IDSM 
identifies  the  internal  element 
number  of  an  element  to  be 
smoothed.  If  CODE  is  represented 
by  a 1 bit,  IDSM  identifies  an 
element  type  (ITYPE,  bits  47-42) 
within  a stiffness  element  subset 
(IDS,  bits  57-48)  to  be  smoothed. 
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Geyieration: 


Bit  41; 


Bits  40-36; 


Bits  35-21; 


Bits  20-15; 


Bits  14-0: 


CODE,  this  code  bit  defines  the  use 
of  the  IDSM  field.  A zero  bit 
indicates  that  ICSM  is  an  internal 
element  number  (lELENO) . A 1 bit 
indicates  that  IDSW  is  packed  with 
a subset  number  (IDS)  and  an 
element  type  (ITypE) . See  IDSM  for 
subfield  bit  ranges, 

NP,  number  of  property  values 
associated  with  this  problem, 

IDKE,  identity  of  the  element  for 
obtaining  property  values  if  the 
value  of  KO  is  1,  otherwise  IDKE 
is  zero, 

NSPPN,  identity  of  the  NSPxxxx 
partition  where  the  property  data 
for  Smoothing  is  to  be  stored.  If 
KO  is  zero,  the  data  is  stored 
during  input.  Otherwise  it  is 
stored  during  execution, 

IPOINT,  pointer  to  the  data  block 
in  the  NSPPN  partition  of  the 
NSPxxxx  matrix  where  the  property 
values  for  smoothing  problem  i will 
be  stored. 


Program  DESINPT  of  the  design  data  preprocessor. 
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File : 

Index  Name; 

Diniensions: 
Auxiliary  ID; 

Elements; 


Generation : 


SMOOTHING  PPOPERTY  DATA  MATRIX 


DATARNF 

NSPOOIa,  NSP002a,  NSP999a 

MIXED 

M*1  where  M < 3100 

Word  1:  DATARNF 

Word  2:  The  matrix  name. 

Words  3-10:  Zero 

This  matrix  contains  a series  of  property  data 
blocks  that  are  defined  in  response  to  the 
smoothing  data.  There  is  one  block  reserved  for 
each  smoothing  problem  (row)  of  the  NSMKEYa 
matrix.  The  element  type  associated  with  the 
smoothing  problem  dictates  the  block  size. 

Program  DESINPT  of  the  design  data  proprocessor. 
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File; 

Index  Name : 
Type; 

Dimensions; 
Auxiliary  ID ; 

Elements; 


S§lie£Siion ; 


PESTRAIN  SIZING  MATRIX 
DATARNF 


NSTOOIa,  NST002a,  NST999a 


MIXED 

M*1,  where  M - (NF+59)/60  and  NF  equals  the  number 
of  elements  in  the  corresponding  KSF  matrix 
partition. 


Word  1; 

Word  2; 

Word  3; 
Words  4-10; 


DATARNF 

The  matrix  index  name 

NBEG 

Zero 


Each  item  contains  element  sizing  data  where  each 
bit  position,  numbered  right  to  left,  corresponds 
to  an  internal  element  number.  Elements  1 through 
60  are  represented  by  row  1,  elements  60(i-1) 
through  60i  are  represented  by  row  i,  etc. 


The  bit  code  is  as  follows; 


0 = element  is  to  be  sized 

1 = restrain  (stop)  element  sizing 

Program  DESINPT  of  the  design  data  preprocessor. 
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TEMPERATUPE  DATA  MATRICES 


File; 

Index  Name: 
Ti£e; 

Dirnensions: 
Auxiliary  ID ; 


Elements: 
Item  T: 


DATARNF 

NTOOIba,  NT002ba,  NT999ba 

MIXED 

M*1,  where  M < 3100.  M=1+NF*  (1+4*NTLC) , NF  is  the 

number  of  elements  in  this  partition,  and  NTLC  is 
the  number  of  thermal  design  loadcases. 

Word  1 ; DATARNF 

Word  2:  The  matrix  index  name 

Words  3-10:  Zero 


Bits  59-30:  Reserved  for  future  use 

Bits  29-15:  NF,  number  of  elements  in  this 

matrix  (integer) 


Bits  14-0;  NBEG,  number  (internal)  of  the 

first  element  in  this  partition 
(integer) 

Item  2-  (NF+1)  ; 


Bits  59-54: 
Bits  53-42; 

Bits  41-30; 
Bits  29-15: 


EC,  element  code  number  (integer) 

NTL,  number  of  defined  thermal 
design  loadcases  for  this  element 
(integer) 

Reserved 

ULABEL,  user  element  number 
(integer) 


Bits  14-0:  POINT,  pointer  to  the  body  of 

element  data  (integer) 
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Item  (NF+2)-M: 


Element  data. 

Starting  with  the  pointer  word  there  are  NTCL  sets 
of  4 words  containing  thermal  design  loads 
information  as  follows: 


Word 

1: 

Thermal  design 

loadcase  number  (integer) 

Word 

2: 

Bits 

59-9: 

LFSI , load  factor  for 
first  case  (real) 

the 

Bits 

• « 

0 

1 

00 

LCS1,  loadcase  number 
{integer) 

Word 

3: 

Bits 

59-9: 

LFS2,  load  factor  for 
second  case  (real) 

the 

Bits 

8-0: 

LCS2,  loadcase  number 
(integer) 

Word 

4: 

Element  temperature  (real) 

Generation:  Program  DESINPT  of  the  design  data  preprocessor. 
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THERMAL  DESIGN  LOAD  CASE  MATRIX 

File:  DATARNF 

Index  Name:  NTLCRba 

Type:  MIXED 

Dlniensionsi  M*3,  where  M is  the  maximuii!  number  of  thermal 

design  load  cases  (NTLC)  plus  the  maximum  number 
of  ingrediant  load  cases  (2*NTLC) . 

AuxiliarY_ID:  Word  1 : DATARNF 

Word  2:  NTLCRba 

Word  3:  ITL,  the  number  of  thermal  design 

load  cases  used. 

Word  4:  ITC,  the  number  of  thermal  design 

ingrediant  load  cases  used. 

Words  5-10:  Zero 

Element  SI  Column  1 contains  the  following  data: 

Item.  1-ITCi  Internal  load  case  number  (integer) 

Item  {ITC+1)«M: 

Zero 

Column  2 contains  the  following  data: 

Item  1-ITC:  User  label  for  ingrediant  load  cases. 

Item  (ITC  + 1)  - (2*NTCL)  ; 

Zero 

I tern  ( 2*NTLC  + 1 ) - ( 2 *NTLC + 1 TL ) : 

User  label  for  thermal  design  load  cases. 

Item  (2*NTCL+ITL+1)-M: 

Zero 
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Column  3 contains  the  following  data: 

Item  1-{2*NTLC) : 

Zero 

Item  (2*NTCL+1)-(2*NTLC+ITL) : 

Ultimate/limit  data,  (0=ultiraate,  1=limit)  for 
corresponding  load  case  (integer). 

Item  (2*NTCL+ITL+1)-M: 

Zero 

Program  DESINPT  of  the  design  data  preprocessor. 


Generation: 


File : 

Index  Name ; 
T^£e: 

Dimensions: 
Auxiliary  IDi 
Element £ : 


Generation: 


VARIABLE  CONSTRAINTS  DATA  MATBIX 


DATAENF 

NVAPIAa 

MIXED 

M*1,  where  M is  equal  to  the  sum  of  10  times  the 
number  of  CPLATE  Gonstraint  problems  plus  20  times 
the  number  of  CCOVER  constraint  problems. 

Word  1 ; DATAENF 

Word  2:  NVARIAa 

Words  3-10:  Zero 


The  elements  are  grouped  into  data  blocks,  one 
block  for  each  constraint  problem.  The  first  10 
positions  of  a block  are  assigned  to  the  upper 
layer.  If  a CCOVER  is  constrained,  a second  set 
of  10  positions  are  assigned  to  the  lower  layer. 
The  indexing  is  1 to  10  for  a CPLATE  and  1 to  20 
for  a CCOVER. 

Within  each  block  the  ith  relative  location  is 
associated  with  the  ith-laminae,  and  contains  the 
number  of  the  contraint  lamina. 

The  data  blocks  are  accessed  using  pointers  from 
the  NOBVCCa  matrix. 

Program  DBS IN PT  of  the  design  data  preprocessor. 
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FH03  CASE  DATA  MATRIX 


File; 

Index  Name; 
Type; 

Dimensions ; 
Auxiliary  ID: 

Elements; 


CATAFNF 


E30i000 
MIXED 
2008  * 1 

Word  1 ; DATARNF 

Word  2;  R30i000 

Words  3-10:  Zero 


The  array  contains  the  contents  of  the  FH03 
adjacently  stored  labeled  conunon  blocks: 


BASIC 

OPTIONS 

COUNT 

MSGEOM 


CSGEOM 

TABLE 

COND 

FILES 

RO3M0D 


BASIC  contains  constants,  counter,  and  key  PH03 
options. 

COMMON  /BASIC/ 


ZERO 

PI 

PI02 

INDCM 

SYM 

SPAN 

BO 

SH 

KVAL 

MACH 

BETA 

KSQD 

BETASQD 


Coniplex  zero 
Value  of  PI 
PI/2 

C=Matrix  indicator,  B-main  surface, 

N=control  surface 

Symmetry  indicator,  1-symmetric, 

2 -anti symmetric 
Semispan 

Root  semichord  (or  some  other 
reference  length) 

Span/BO 

K-value,  reduced  frequency  - 
BO*OMEGA/V 
iMach  number 
SQRT  (1-Mach**2) 

KVAL* *2 
BETA* *2 
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BH03ENF 

Name  of  the  PH03  output  random 
name  file.  INPREP  extracts  the 
name  from  the  ATLAS  labeled  common 
block  KQRNDM.  It  is  normally  equal 
to  7LEH03RNF. 

NCASE 

— 

The  data  case  number  for  the  current 
RH03  data  case 

NCOND 

The  data  condition  number  for  the 
current  RH03  data  condition. 

OPTIONS 
paths . 

contains  variables  choosing  optional 

COMMON 

/OPTIONS/ 

CMOPT 

- 

C-Matrix  option, 

,T,=Generate  a new  C-matrix  file 
. F, =Use/update  an  old  C-matrix  file 

PRSOPT 

Pressure  report  option, 

,T,=Report  unsteady  pressure  at 

default  or  user  defined  locations 
. F. =No  report 

SGFOPT 

Sectional  generalized  force  option, 
,T,=Report  sectional  generalized 
forces  at  default  or  JSER 
defined  chords, 

, F, =No  generalized  force  calculations 

GEXOPT 

Gust  excitation  option, 

.T,=Include  a gradual  or  non-gradual 
penetration  gust  mode 

VPOPT 

Velocity  profile  option, 

.T. =Modify  modal  input  by  user 
supplied  velocity  profile  = 
V (LOCAL)  /V  (INFINITY) 

MINPOPT 

Modal  input  print  option, 
,T.=Print  input  points  and 
deflections 

MOPOPT 

Modal  output  print  option, 

, T. =print  interpolated  def lection 
and  slope  at  downwash  points 

DWPOPT 

Downwash  print  option, 
.T,=Print  downwash  matrix 

PCPOPT 

Pressure  coefficient  print  option, 
.T, =Print  coefficients 

of  the  assumed  pressure  series 
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GFFOPT 

Generalized  force  print  option, 
-1=Print  no  generalized  forces 
0=Print  all  generalized  forces 
N=Print  first  N generalized  forces 

SFSOPT 

Scratch  file  save  option, 

,T*=Do  not  delete  scratch  files 

P.HOSC1  and  RHOSG2  following  job 
completion, 

. F, =Delete  scratch  files 

ATLASOP 

ATLAS  input  option, 

.T,=MIFILE  will  be  a SNARK  I/O 
sequential  file  containing 
modal  input  point  coordinates 
and  deflection 
•F.=No  ATLAS  type  input 

NSPOPT 

Non-symmetr ic  planform  option, 
.T.=Planform  specified  has  no  mirror 
image,  e.g.,  fin, 

.F.=standard  mirror  image  planform 

MITOPT 

Modal  input  point  transformation 
option, 

.T*=Do  not  perform  coordinate  trans- 
formation on  input  points  in 
surface  spline  interpolation 

COUNT  contains 

variables  defining  the  problem  size 

COMMON 

/COUNT/ 

NDWC 

Number  of  downwash  chords 

NPDWC 

Number  of  points  per  downwash  chord 

NDWP 

Number  of  downwash  point=NBWC*NPDWe 

NSPT 

Number  spanwise  pressure  terms 
Number  of  chordwise  pressure  terms 

NCPT 

NPTPM 

— 

Number  of  assumed  pressure  modes= 
NSPT*NCPT 

NPRC 

Number  of  pressure  report  chords 

NPPPC 

Number  of  points  per  pressure  report 
chord 

NPPT 

Number  of  pressure  report  points  = 
NPRC*NPPRC 

NSGFC 

r: 

Number  of  sectional  generalized 
force  report  chords 

NDWMDS 

= 

Number  of  downwash  modes 

NWTMDS 

— 

Number  of  weighting  function  modes 
Note  NDWMDS=NWIMCS+1 (if  GEXOPT.T.) 

NOKVAL 

=: 

Number  of  reduced  frequencies 
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IKVAL  = Reduced  frequency  counter 

NOMACH  = Number  of  structural  grid  (modal 

input)  points 

MSGEOM  contains  main  surface  geometry  data 


COMMON 


/MSGEOM/ 


MSID 
YDWC(9) 
XDWP(72)  = 
DXLEDWC(9)  - 

XGUST  = 

YROOT 


XMDWC (9)  = 

BOWC (9)  = 

DXTEDWC(9)  = 

NLE 

XLE(IO) 

YLE(IO)  = 

DXLEDY(9)  - 

XLEDWC(9)  - 
NTE 

XTE(IO) 
YTE(IO)  = 
DXTEDY(9)  - 
XTEDWe  (9)  = 


Main  surface  e-matrix  ID 
Downwash  chords 
Downwash  points 

Slope  of  leading  edge  at  downwash 
chord  intersect 

Zero  phase  reference  point  for  a 
gradual  penetration  gust  mode 
Y value  of  planform  root  from  user 
input  YLE,  used  to  relocate  all  Y 
values  about  zero 
Mid-chord  of  downwash  chords 
Semi- chord  value  of  downwash  chord 
Slope  of  trailing  edge  at  downwash 
chord  intersect 

Number  of  leading  edge  definition 
points 

X-value  of  leading  edge  definition 
points 

y-value  of  leading  edge  definition 
points 

slope  of  leading  edge  definition 
lines 

Leading  edge  of  downwash  chords 
Number  of  trailing  edge  definition 
points 

X-value  of  trailing  edge  definition 
points 

Y-value  of  trailing  edge  definition 
points 

Slope  of  trailing  edge  definition 
lines 

Trailing  edge  of  downwash  chords 
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CSGEOM  contains  surface  geometry  data 


COMMON 

NOCS 
eSID(4) 
CSTYPE  (4) 

CSPS(4) 

HGAP (4) 

XHLI(4) 

YHLI  (4) 

XHLBARI  (4)  ^ 

XHL0(4) 

YHLO(4) 

XHLBARO  (4)  ^ 

DXHLDY  (4) 
XHLDWC 

(4.9) 
DXHLDWC 

(4.9) 

TABLE  will 

COMMON 

RTITLE(9) 

TABLE 

(18,50) 

NOMAT 

ITHMAT 


/CSGEOM/ 

Number  of  control  surfaces 
Control  surface  e-matrix  ID 
Control  surface  type,  1=full,  2= tip, 
3=mid,  4=partial 

Surface  to  which  control  surface  is 
related  (attached) 

Gap  at  hinge  between  main  surface 
and  control  surface 
X-value  inboard  hinge  definition 
point 

Y-value  inboard  hinge  definition 
point 

X-bar  value  of  L.E.  of  inboard 
C/s  side  edge 

x-value  outboard  hinge  definition 
point 

y-value  outboard  hinge  definition 
point 

x-bar  value  of  L.E.  of  outboard 

C/S  side  edge 

Slope  of  hinge  line 

Hinge  intersection  of  downwash 

chord 

Slope  of  hinge  at  downwash  chord 
intersect 

contain  the  EH03  C-matrix  index  table 
/TABLE/ 

Run  title  with  date  appended 
CMFILE  table  of  contents 

Number  of  c-matrices  in  CMF1  file 
of  CMFILE 

The  number  of  a C-matrix  on  (or  to 
be  put  on)  CMFILE.  When  extracting 
a C-matrix  from  CMFILE,  ITHMAT  will 
be  the  one  to  be  read.  After  writing 
a c-matrix  on  CMFILE,  NOMAT  and  ITHMAT 
will  be  the  one  to  be  read.  After 
writing  a C-matrix  on  CMILE,  NOMAT 
and  ITHMAT  will  be  equal. 
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The  following  variables  are  stored  in  TABLE  prior  to 
C-matrix  generation  or  use.  They  will  be  stored 
elsewhere  or  discarded  before  TABLE  is  needed  for 
C-matrix  indexing. 


(TABLE, YPG)  , 

(TABLE  (9,14)  ,PXLE)  , 
(TABLE  (14,180,  PDXHLDE)  , 
(TABLE  (15,21)  , PDXTEDE)  , 
(TABLE (1,23), YSGFC ) , 
(TABLE  (7,25),  DXLDESF)  , 
(TABLE  (13,27)  ,XHLSGF)  , 
(TABLE  (1,37),  XTESGF)  , 
(TABLE  (7,39),  BSGF)  , 
(TABLE  (11,40)  ,VPFL)  , 
(TABLE (9, 43)  ,CO-FVP)  , 


(TABLE  (12,1)  ,XPPT)  , 
(TABLE  (2,15),  PDSLEDE)  , 
(TABLE  (4,21)  ,PXTE)  , 
(TABLE  (8,22)  ,PB)  , 

(TABLE  (4,24)  ,XLESGF)  , 
(TAB LE  ( 1 0 , 2 6)  , XMIDSGF)  , 
(TABLE  (7,32)  ,DXHLSGF)  , 
(TABLE (4,38)  ,DXTDESF)  , 
(TABLE  (10,40)  ,NVPPTS)  , 

( TABLE  (1, 42)  , XVP)  , 
(TABLE  (1  , 49)  , DVPFL)  , 


Variables  associated  with  pressure  report 


YPC 

XPPT 

PXLE 

PDXLEDE 

PXMID 

PXHL 


PDXHLDE 

PXTE 

PDXTEDE 

PB 


Spanwise  stations  of  chords 
containing  pressure  report  points 
x-coordinates  of  pressure  report 
points  on  the  chords  YPO 
Chord  intersect  with  leading  edge 
Slope  of  leading  edge  at  PXLE 
x-coordinate  of  chord  midpoint 
Chord  intersection  with  control 
surface  hinge  line(s)  or  the 
constant  percent  chord  extension (s) 
slope  of  line  intersection  chord  at 
PXHL 

Chord  intersect  with  trailing  edge 
slope  of  trailing  edge  at  PXTE 
Length  of  semi- chord 


variables  associated  with  sectional  generalized 
forces 


YSGFC  s 

XLESGF 

DXLDESF 

XMIDSGF 

XHLSGF 


Spanwise  stations  of  chords  for 
sectional  generalized  forces 
Chord  leading  edge  intersect 
Slope  of  leading  edge  at  XLESGF 
X-coordinate  of  chord  midpoint 
Chord  intersection  with  control 
surface  hinge  line(s)  of  the 
constant  percent  chord  extension (s) 
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DXHLSGF 


Slope  of  line  intersecting  chord  at 
XHLSGF 

XTESGF  = Chord  trailing  edge  intersect 

DXTDESF  = Slope  of  trailing  edge  at  XTESGF 
ESGF  = Length  of  serai-chord 

Variables  associated  with  velocity  profile 


VPFL 

XVP 

COFVP 

DVPFL 


Profile  modification 
Percent  of  chord  corresponding 
1 to  1 with  VPFL 

Coefficients  for  cubic  spline  passing 
through  the  input  points 
Slopes  of  cubic  spline  at  defining 
points 


COND  contains  the  condition  arrays,  Mach  nuraber  and 
K- values 


COMMON  /COND/ 


KVALUE(20)=  Array  of  reduced  frequencies 
MACHNO  {20)  - Array  of  Mach  nuirbers 


FILES  contains  all  of  the  files  used  by  RH03  in 
ATLAS 


COMMON 


/FILES/ 


CMFILE 

CMF1 

MIFILE 

MIF1 

MIM1 

GFFILE 

GFF1 

GFM1 

IN 

OUT 

FHOSC1 


C-matrix  I/O  file 

First  pertinent  file  on  CMFILE 

Modal  input  file 

First  pertinent  file  on  MIFILE 

First  pertinent  raatrix  in  file 

MIF1  of  MIFILE 

Generalized  force  output  file 
First  pertinent  file  on  GFFILE 
First  pertinent  raatrix  in  file 
GFF1  of  GFFILE 

Input  file  (normally  standard  input) 
output  file  (norraally  standard 
output) 

Scratch  file,  used  as  DWSFILE= 
Downwash  scratch  file 
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PH0SC2 


Generation : 


Scratch  file,  used  as  CMSFILE= 
e-matrix  scratch  file, 
COFFILE=Pressur€  coefficient  file 

PHOSC3  = scratch  file,  used  as  IFSFILE= 

Interpolation  function  scratch  file 

R03MOD  contains  the  variables  associated  with 

modal  data 

COMMON  /R03M0D/ 

MSOCOF  = Name  of  interpolation  coefficient 

matrix  for  main  surface 

CSICOF(4)  = Name(s)  of  interpolation  coefficient 
matrices  for  control  surfaces  I, 

1=1 , NOGS 

MOD IMS  = The  number  of  the  first  mode  to  be 

used  from  MSOCOF  for  the  main 
surface 

MOD1CS{4)  = The  number  of  the  first  mode  to  be 

used  from  CSICOF  for  control 
surface  I,  1=1  nogs 

NRBM  = Number  of  rigid  body  modes 

PBEEF{3)  = Reference  point  for  the  NRBM  rigid 

body  modes 

RETYPE  (6)  = Type  of  the  NRBM  rigid  body  modes 

RBMAG(6)  = Magnitude  of  the  NRBM  rigid  body 

modes 

MODECS (4)  = Array  edntaining  one  number  for 

each  control  surface  (=0  if  no  user 
hinge  rotations,  otherwise  contains 
name  of  record  on  DATARNF  containing 
user  rotations) 

ENDR3D  = Last  word  of  a RH03  data  case  (i.e., 
last  word  of  labelled  common  blocks 
to  be  passed  from  the  preprocessor  to 
the  RH03  technical  module) 

CKSMR3D  = Word  available  for  storage  of  array 

CHECKSUM  by  Matrixl  Read/Write 
routines 

Program  INRH03  of  the  RH03  preprocessor. 
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File: 

Index  Name: 
Type; 

Dimensions: 
liarY_ID : 

Elements; 

Item  1-4: 
Item  5: 
Generation: 


USEP  INPUT  CDBIC  HINGE  ROTATION  MATRICES 

EATARNF 

RCmiOOO 

MIXED 

5*NM,  where  NM  equals  the  number  of  modes  for 
which  cubic  hinge  rotations  were  input. 

Word  1 : DATARNF 

Word  2;  RCmiOOO 

Words  3-10:  Zero 

The  i-th  column  contains  the  mode  number  and  cubic 
hinge  rotations  for  the  i-th  mode  for  which  the 
user  input  hinge  rotation  coefficients. 

The  actual  cubic  coefficients  of  hinge  rotation 

The  node  number 

Program  INRH03  of  the  RH03  preprocessor. 
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ELEMENT  SOBSET  MATRIX 


File : DATARNF 

Index  Name:  SEKddda,  SEMddda 

Ti£®2  MIXED 

Dimensions : M*1  where  M - (Number  of  elements  in  the  data 

set  + 59) /60. 

Auxiliary  ID;  Word  1 : DATARNF 

Word  2:  The  matrix  index  name 

Word  3:  Number  of  elements  in  this  subset 

Word  4;  , Minimum  internal  element  number  in 

this  subset 

Word  5:  Maximum  internal  element  number  in 

this  subset 
Words  6-10:  Zero 

Elemept s:  The  i-th  bit  of  this  vector  corresponds  with  the 

i-th  internal  element  number  associated  with  a 
particular  data  set.  Bit  1 is  the  leftmost  bit  of 
the  first  word,  bit  60  the  rightmost  bit  of  the 
first  word,  bit  61  the  leftmost  bit  of  the  second 
word,  etc.  If  internal  element  number  "i”  is 
included  in  the  subset,  the  i-th  hit  is  set  to  1, 
Otherwise,  the  bit  is  set  to  zero. 

Generation ; Program  SETDEFN  of  the  subset-definition 

preprocessor. 
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ORDERED  ELEMENT  SUBSET  MATRIX 


File: 

Index  Name : 
Tipe: 

Dimensions : 


DATARNF 

SGKddda,  SGMddda 
MIXED 

M*1  where  M = (number  of  elements  in  the  ordered 
subset  + 3) /4 


Auxiliary  ID : 


Elements: 


Generation: 


Word  1:  DATARNF 

Word  2:  The  matrix  index  name. 

Words  3-10;  Zero 

The  element  internal  id's  are  stored  4 per  word  in 
the  order  specified  on  the  subset  definition 
command,  (Storage  is  left  to  right,  word  1 to 
word  M) 

Program  SETDEFN  of  the  subset-definition 
preprocessor. 
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NODAL  DATA  SUBSET  MATRIX 


File;  CATARNF 

Index  Name;  SNKddda 

Type;  MIXED 

Dimensions;  M*1  where  M - (number  of  nodes  in  the  data 

set  + 59) /60. 

Auxiliary  ID;  Word  1;  DATAFNF 

Word  2;  The  matrix  index  name 

Word  3;  Number  of  nodes  in  the  particular 

subset 

Word  4:  Minimum  internal  hode  number  in 

subset 

Word  5;  Maximum  internal  node  number  in 

subset 

Words  6-10;  Zero 

Element  s;  The  i-th  bit  of  this  vector  corresponds  with  the 

i-th  internal  node  number  associated  with  a 
particular  data  set.  Bit  1 is  the  leftmost  bit  of 
the  first  word,  bit  60  the  rightmost  bit  of  the 
first  word,  bit  61  the  leftmost  bit  of  the  second 
word,  etc.  If  internal  node  number  ”i”  is 
included  in  the  subset,  the  i-th  bit  is  set  to  1. 
otherwise  the  bit  is  set  to  zero. 

Generation:  Program  SETDEFN  of  the  subset-definition 

preprocessor. 
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File; 

Index  Naitie ; 
T^£e; 

Dimensions ; 
Auxiliary  ID: 

Element g ; 
Generation; 


ORDEBED  NODAL  SUBSET  MATRIX 


DATARNF 


SPKddda 


MIXED 


M*1  where  M = (Number  of  nodes  in  the  ordered 
subset  + 3) /4 


Word  1; 

Word  2: 
Words  3-10 ; 


DATARNF 

The  matrix  index  name. 
Zero 


The  node  internal  id's  are  stored  4 per  word  in 
the  order  specified  on  the  subset  definition 
command*  (storage  is  left  to  right,  word  1 to 
word  M) 


Program  SETDEFN  of  the  subset-definition 
preprocessor. 
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SUPEPPOSITION  DISPLACEMENT  CONSTBAINTS 


File: 

Index  Name : 
Diniensions: 


DATARNP 

SUDISba 

MIXED 


NDISPLC 

N * 1 , where  N = NDISPLC  + X NUMDFk 

k = 1 

NDISPLC  = number  of  load  cases  specified  in 
displacement  constraints. 

NUMDFk  = number  of  degrees  of  freedom  for 
loadcase  k. 


Auxiliary  ID:  Word  1: 

~ ” Word  2: 

Word  3: 
Words  4- 1 0 : 

Elements : 

Item  1 -NDISPLC: 

Bits  59-45: 
Bits  44-30: 

Bits  29-15: 
Bits  14-0: 
Item  NDISPLC+1: 


DATARNF 

SUDISba 

NDISPLC 

zero 


Loadcase  ID 

Number  of  restrained  degrees  of 
freedom  NUMDF 

Reserved 

Pointer  to  data. 


Internal  node  number  (integer) 


Item  NDISPLC+2: 


Degree  of  freedom  indicator,  2 characters,  left 
adjusted,  with  blank  fill  (alphanumeric) 
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Item  NDISPLC+3: 


Value  VAL  for  the  constrained  degree  of  freedoms, 
(real) 

The  last  three  items  are  repeated  for  each 
contrained  degree  of  freedom. 

Generation:  Program  SPDATIN  of  the  stress  data  preprocessor. 


50.242 


SUPERPOSITION  LOADCASE  lABELS 


File : 

DATARNP 

Index  Name: 

SULCTba 

Tvpe : 

MIXED 

Dimensions : 

11 ’►N  where  N is  the  nuittoer 

of  user  defined 

supe  r position 

load  cases. 

Auxiliaary  ID: 

Word  1: 

DATARNP 

Word  2: 

SULCTba 

Words  3-10: 

Zero 

Elements : 

Column  i contains  the  x:iser 

load  case  data 

corresponding  to  local  loadcase  i.  Row  1 
contains  user  labels  (integer  or 
alphanumeric).  Rows  2 thru  11  contain  user 
defined  load  case  identifiers 
(alphanumeric)  . 

Generation : Program  SPDATIN  of  the  stress  data  preprocessor. 


50.243 


SUPERPOSITION  STAGE  DATA 


File:  DATARNF 
Index  Name:  SUPERba 
Type:  MIXED 


NLC 

Dimensions:  N*1,  where  N = 1 + E (1+3*NUMLC)c) 

k-1 

where  NLC  is  the  number  of  loadcases  to  be 
created,  and  NUMLGk  is  the  ntxnber  of 
component  loadcases  for  loadcase  Jc. 

Auxiliary  ID:  Word  1:  DATARNF 

Word  2:  SUPERba 

Words  3-^10:  Zero 

Elements : 

Item  1:  Bits  59-50:  Represent  component  stages  in 

this  matrix.  The  stage 
positions  are  numbered  1 thru 
TO  from  left  to  right.  On 
bits  indicate  stages 
represented  in  this  supstage. 

Bits  49-12:  Reserved. 

Bits  11-0:  Total  nimber  of  load  cases  to 

create  (NIX!) 

Item  2-  (NLC+ 1)  : 

Bits  59-39:  Reserved. 

Bits  38-27:  Local  (internal)  loadcase  ID. 

Bits  26-15:  Number  of  component 

loadcases , NUMLG 

Bits  14-0:  Pointer  to  data. 

Iten  NLC+2:  Stage  number  (integer) 
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Iteir  NLC+4:  Load  factor  (real)  or  ”QX”  (alpharmmeric)  , a 
factor  to  be  calculated. 

Items  (NLC+2) - (NLC+4)  are  repeated  for  each 
component  loadcase  of  every  superposition 
loadcase. 

Generation;  Program  SPDATIN  of  the  stress  data  preprocessor. 


50.245 


SUPERPOSITION  STAGE  TABLE 


File; 

Index  Name 
Type; 

Diinensi  ons 
Auxiliary 

Elements; 


Generation 


CATARNF 
; SUPSTGa 

MIXED 

; 10  * 2 

ID;  Word  1;  DATARNF 

Word  2;  SUPSTGa 

Words  3-10;  Zero 

Row  i is  associated  with  stage  i.  Column  1 
defines  the  stage  type; 

0 = no  stage  defined 

1 = standard  stage 

2 = superposition  stage 

Column  2 flags  the  existence  of  unknown  factors  in 
a superposition  stage; 

0 = none 

1 = unknown  factors  present 

; Program  SPDATIN  of  the  stress  data  preprocessor. 


50.246 


SUPERPOSITION  STRESS  constraints 


File: 

BATAENF 

Index  Name: 

SUSTRba 

Type: 

Dimensions : 

MIXED 

NSTRSLC 

N * 1 , where  N = NSTRSLG  + 1 NUMSTRk 

k=l 

NSTRSLC  = number  of  loadcases  specified  for  stress 
constraints. 

NUMSTRk  = number  of  constrained  stresses  for  load 
case  k. 

Auxiliary  ID : 

Word  1;  DATARNF 
Word  2:  SUSTRba 
Word  3:  NSTRSLC 
Words  4-10;  Zero 

Element  s : 

Item  1-NSTRSLC: 


Bits  59-45:  Loadcase  ID 


Bits  44-30: 

Bits  29-15: 
Bits  14-0: 


Number  of  restrained  stresses 
(NUMSTRAk) 

Reserved. 

Pointer  to  data. 


Item  NSTRSLC+1: 

Internal  element  number  (integer) 

Item  NSTRSLC+2: 

The  ’'local"  order  of  the  requested  stress  as  shown 
in  the  element  key  matrix  (integer) 
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Item  NSTPSLC+3: 


Generation : 


Value  of  constrained  stress  (real) 

The  last  three  items  are  repeated  for  each 
constrained  stress. 

Program  SPDftTIN  of  the  stress  data  preprocessor. 


50,248 


FLUT'TOR  DAT?^  MATRIX 


File; 

Index  Naroe; 
Type; 

Dimensions ; 


Auxiliary  ID; 
Elements; 


Item  1 ; 
Item  2; 


DATARNF 

ULCSi 

MIXED 


NT0T*1  where; 


NTOT 


NRS 

14+NALT+NGD+  E 


i=1 


NCHS 

( 1+NELi)  + E {NWTCSi) 
i=1 


NALT  = 
NGD  - 
NRS  = 
NELi 

NCHS  = 
NWTCSi  = 


number  of  altitudes 

number  of  generalized  damping 

number  of  retention  vector  sets 

number  of  elements  in  the  ith  retention 

vector  set. 

n^lmber  of  change  sets  for  this  case, 
number  of  words  in  the  ith  change  set 
data. 


Word  1; 

Word  2; 
Words  3-10; 


DATARNF 

ULCSi 

Zero 


This  matrix  contains  the  nominal  case  data  and 
the  changeset  data.  The  nominal  case  data 
consists  of  a user  defined  title,  arrays  of  input 
altitudes,  and  diagonal  elements  of  the 
generalized  structural  damping  and  retention 
vector  sets,  (degrees  of  freedom)  The  changeset 
case  data  includes  a user  defined  title,  change 
matrix  instructions  for  the  generalized  mass, 
stiffness  and  damping  matrices,  selection  of 
retention  vectors  sets,  eigensolution  vectors, 
and  redefinition  of  altitudes. 


Bits  59-30: 
Bits  29-0: 
Bits  59-30; 
Bits  29-0: 


Number  of  altitudes  (NALT) 
Pointer  to  the  altitude  data  (N1) 
Number  of  modes  for  damping  (NGD) 
Pointer  to  the  damping  data  (N2> 


50.249 


Item  3:  Bits  59-30;  Number  of  retention  vectors  sets 

(NRS) 

Bits  29-0:  Pointer  to  the  first  retention 

vector  set  data  (N3) 

Item  4;  Bits  59-30:  Number  of  changesets  (NCHS) 

Bits  29-0:  Pointer  to  the  first  changeset  data 

(N4) 

Item  5-6:  Reserved 

Item  7-14:  8 word  case  title 

Item  N1- (N1+NALT-1)  : 

Altitude  data 

Item  N2- (N2+NGD-1) : 

Damping  data 

Item  N3:  Bits  59-30:  Retention  vector  set  identifier 

(IDRSI) 

Bits  29-0;  Number  of  elements  in  1st  retention 

vector  set  (NEL1) 

Item  (N3+1)  - (N3+NEL1)  : 

Bits  59-30:  Degree  of  freedom  number* 

Bits  29-0:  Degree  of  freedom,  number. 

Item  (N3+NEL1  + 1)  : 

Bits  59-30:  Retention  vector  set  identifier 

Bits  29-0:  Number  of  elements  in  2nd  retention 

vector  set  (NEL2) 

Item  N4:  Changeset  Number. 

Item  N4+1:  Bits  59-30:  Number  of  words  in  the  changeset 

instruction  for  generalized  mass 
(NWMCS) 
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Bits 

29-0: 

Pointer  to  the  mass  changeset  data 
(NMCS)  * 

Item 

N4f2: 

Bits 

59-30: 

Number  of  words  in  the  changeset 
instructions  for  stiffness  matrix 
(NWSCS) . 

Bits 

29-0; 

Pointer  to  the  stiffness  changeset 
data.  (NSCS) 

Item 

N4+3: 

Bits 

59-30: 

Number  of  words  in  the  changeset 
instructions  for  damping  matrix 
(NWDCS) 

Bits 

29-0; 

Pointer  to  the  damping  changeset 
data  (NDCS) . 

Item 

N4+4: 

Bits 

59-30; 

Number  of  words  in  the  retention 
vector  set  selection  data  (NWRCS) 

Bits 

29-0: 

Pointer  to  the  retention  vector 
selection  data  (NFCS) 

Item 

N4<-5; 

Bits 

59-30: 

Number  of  words  in  the  normal 
eigenvector  reguest  data  (NWECS)  . 

Bits 

29-0: 

Pointer  to  the  normal  eigenvector 
request  data.  (NECS) 

0) 

H 

N4+6: 

Bits 

59-30: 

Number  of  words  in  the  adjoint 
eigenvector  request  data.  (NWACS) 

Bits 

29-0: 

Pointer.  Ap  'tbe  adjoint  eigenvector 
request  data.  (NAECS) 

Item. 

N4+7: 

Bits 

59-30; 

Number  of  words  in  the  altitude 
changeset  data*  (NWALCS) 

Bits 

29-0: 

Pointer  to  the  altitude  changeset 
data.  (NACS) 

Item 

N44-8: 

Bits 

59-30: 

Number  of  words  in  the  eigenvalue 
request  data.  (NWEVCS) 

Bits 

29-0: 

Pointer  to  the  eigenvalue  request 

data.  (NEACS) 
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Item  N4+9:  Pointer  to  1st  word  of  next  changeset  data, 

(NSTCS) 

Iteir  (N4+9)  - (N4+17)  ; 

8 word  changeset  title. 

Item  NMCS- (NMCS+NWMCS- 1 ) ; 

Mass  changeset  data. 

Item  NSCS- {NSCS+NWSCS-1) : 

Stiffness  changeset  data. 

Item  NDCS-(NDCS+NWDCS-1); 

Damping  changeset  data. 

Item  NBCS-(NRCS<-NWRCS-1)  : 

Retention  set  selection  data. 

Item  NEACS- (NEACS+NWEVCS-1)  ; 

Eigenvalue  request  data. 

Item  NEVCS- (NEVCS+NWECS-1) : 

Normal  vector  request  data. 

Item  NAECS- (NAEGS+NWACS-1 ) S 

Adjoint  vector  request  data. 

Item  NAGS-  (NACS+NWALGS-  T)  ; 

Altitude  redefinition  data. 

Item  NXTGS:  Ghangeset  identifier  (IDGS2) 

Generation:  Program  FLPREP  of  the  flutter  data  preprocessor. 


50.252 


File: 

Index  Name: 
Type : 

Diroensions: 
Auxi liarv  ID ; 

Element  s: 

Iteir  1 : 

Itecc  2 : 
Itea  3: 
Iteir  4 : 

Generation : 


HISTORY  PARAMETER  MATRIX 


DESIRNF 

DESPARa 

MIXED 


M*4  where  M is  the  number  of  elements  in  the 
history  rninimum  margin  of  safety  matrix. 


Word  1: 

Word  2: 

Word  3: 
Words  4-10: 


DESIRNF 

DESPARa 

Number  of  elements 
Zero 


Row  i contains  the  following  data  for  the  i-th 
element: 

Internal  number  of  the  element  in  the 
corresponding  row  of  the  history  minimum  margin  of 
safety  matrix 

Element  type 

Number  of  entries  per  cycle 

Partition  number  of  the  irinimuir  margins  of  safety 
matrix  from  which  the  data  contained  in  the 
history  miniroum  margins  of  safety  matrix  are 
obtained 

Program  HISTORY  of  the  design  processor. 


60. 1 


HISTORY  MINIMUM  MARGIN  OF  SAFETY  MATBIX 


File;  CESIRNF 

Index, Name;  HISTFYa 

Tji!£€:  MIXED 

Dimensions:  M*N  where  M equals  the  number  of  elements  for 

which  histories  were  requested  and  N equals  the 
number  of  cycles  for  which  histories  were 
requested. 

Auxiliary  ID:  Word  1:  DESIRNF 

Word  2:  HISTRYa 

Word  3;  Number  of  elements 

Words  4- 10:  Z ero 

Element s:  Row  i contains  the  history  data  for  the  i-th 

element  requested. 

Item  1;  Minimum  margin  of  safety  for  the  i-th  element  for 

the  first  cycle 

Item  K:  Miniroum  margin  of  safety  for  the  i-th  element  for 

the  K-th  cycle 

Generation : Program  HISTORY  of  the  design  processor. 


60,2 


STRENGTH  MINIMUM  MARGINS  OF  SAFETY  MATRIX 


gile : 

Index  Name : 
Type; 

Dirrensions: 
Auxiliary  ID ; 

glernefit  s; 

Item  i-k; 
Generation ; 


CESIRNF 


MOOIcba,  M002cba,  M999cba 

REAL 


M*1  where  M is  defined  such  that  each  partition 
contains  the  same  elements  as  the  corresponding 
KSF  matrix  partition. 


Word  1 i 
Word  2: 
Word  3; 


Word  4; 
Words  5-10; 


DESIRNF 

The  matrix  index  name 
Internal  element  number  of  the 
first  element  in  the  partition 
(NFIRS) 

Internal  element  number  of  the  last 
element  in  the  partition  (NLAST) 
zero 


The  minimum  margins  of  safety  for  each  elem.ent  in 
the  partition  are  stored  sequentially  beginning 
with  element  NFIRS, 

The  minimum  margins  of  safety  for  element  j 
{k-i  + 1 words) 

Program  STRNGTH  of  the  design  processor. 


60.  3 


RESIZE  MINIMUM  MARGIN  OF  SAFETY  MATFIX 


File:  CESIRNF 

Index  Name:  MINOIca,  MIN02ca,  MIN99ca 

Type:  REAL 

Diniensions:  where  M is  defined  such  that  each  partition 

contains  the  same  elements  as  the  corresponding 
KSF  matrix  partition. 

Auxiliary  ID:  Word  1 : 

Word  2; 

Word  3: 

Word  4 : 

Words  5-10: 

Elements:  The  miniinum  margins  of  safety  for  all  resize 

stages  for  each  element  in  the  partition  are 
stored  sequentially  beginning  with  element  NFIRS. 

Item  i-K:  The  minimum  margin  of  safety  for  element  j 

(K-i+1  words) 

Generation;  Program  HISTORY  of  the  design  processor. 


DESIRNF 

The  matrix  index  name 
Internal  element  number  of  first 
element  in  partition  (NFlRS) 
Internal  element  number  of  last 
element  in  partition  (NLAST) 
zero 


60.4 


STRENGTH  PARAMETER  MATRIX  FOR  OUaiPUT 

margins  of  iAiiTY  ’ 

File;  EESIRNF 

Index  Name ; MPARcba 

Ti£e;  MIXED 

Ditnensions ; M*1  where  M is  the  total  number  of  elements  in  the 

data  set. 

Auxiliary  ID;  Word  1:  DESIRNF 

Word  2;  MPARcba 

Word  3:  Total  number  of  elements 

Word  4:  Number  of  partitions  for  the  margin 

of  safety  data 
Words  5-10;  Zero 

Elements;  A typical  entry  j in  the  matrix  contains  the 

following  data  for  the  j-th  element. 

Item  j;  Bits  59-30;  Partition  number  of  the  strength 

margins  of  safety  matrix  in  which 
the  margins  of  safety  for  this 
element  are  stored 

Bits  29-0:  Pointer  to  the  first  margin  of 

safety  for  this  element 

Generation;  Program  HISTORY  of  the  design  processor. 


60. 5 


POINTER  MA1RIX  FOR  MINIMUM  MARGINS  CF  SAFETY 


File:  EESTRNF 

Index  Name;  MPOOOIa,  MPO002a,  MP0999a 

Type:  MIXED 

Diroe ns ions:  M*1  where  M is  defined  such  that  each  partition 

contains  the  same  elements  as  the  corresponding 
roinimum  margins  of  safety  matrix  partition. 

Auxiliary  ID;  Word  1;  DESIRNF 

Word  2;  The  matrix  index  name 

Word  3:  Internal  element  nuirber  of  the 

first  element  NFIRS 

Word  4:  Internal  element  number  of  the  last 

element  NLAST 
Words  5-10:  Zero 

Element:  The  i-th  iton  of  this  matrix  contains  the  pointer 

to  the  beginning  of  the  minimum  margin  of  safety 
data  for  element  NFIRS+i-1. 

Generation;  Program;  HISTORY  of  the  design  processor. 


60.6 


THERMAL  DESIGN  PABAMETER  MATRIX  FOR  OUTPUT 
MARGI  5i“o  F~SAFiTY'~~  ” 


File: 

Index  Natne; 

iim' 

Diinensions; 
Auxiliary  ID ; 


Elements : 
Iteir  j: 


Generation: 


DESIRNF 

MTAPcba 

MIXED 

M*1  where  M is  the  total  number  of  elements  in  the 
data  set. 

Word  1:  DESIRNF 

Word  2 : MTARcba 

Word  3:  Total  number  of  elements 

Word  4:  Number  of  partitions  for  the  margin 

of  safety  data. 

Words  5-10;  Zero 

A typical  entry  j in  the  matrix  contains  the 
following  data  for  the  j-th  eleirent. 

Bits  59-30:  Partition  number  of  the  thermal 

design  margins  of  safety  matrix  in 
which  the  margins  of  safety  for 
this  element  are  stored. 

Bits  29-0:  Pointer  to  the  first  margin  of 

safety  for  this  element. 

Program  THEFMLX  of  the  design  processor. 


60.7 


THERMAL  DESIGN  MINIMUM  MABGINS  OF  SAFETY  MATBIX 


File: 


DESIRNF 


Index  Nanie; 


NOOlcba,  N002cba,  N999cba 


Type ; PEAL 

gimensi ons ; M*1  where  M is  defined  such  tha-t  each  partition 

contains  the  same  elements  as  the  corresponding 
KSF  matrix  partition. 


Auxiliary  ID:  Word  1 : 

Word  2: 
Word  3: 


Word  4; 
Words  5-10: 


DESIRNF 

The  matrix  index  name 
Internal  element  number  of  the 
first  element  in  the  partition 
(NFIRS) 

Internal  element  nuirber  of  the  last 
element  in  the  partition  (NLAST) 
Zero 


Elements:  The  minimum  margins  of  safety  for  each  element  in 

the  partition  are  stored  seguentially  beginning 
with  element  NFIRS. 


Item  i-lc: 


The  minimum  margins  of  safety  for  element  j (k-i+1 
words) 


Generation: 


Program  THERMLX  of  the  design  processor. 


60,8 


STRENGTH  MARGIN  OF  SAFETY  MATRIX 


File : 

Index  Name; 
Type; 

Diirensions; 
Auxiliary  ID: 


Eleroept  s; 


Generation ; 


CESIRNF 

SOOIcba,  SOOIcba,  S999cba 

REAL 


M*1  where  M is  not.  greater  than  3000.  Initially 
3000  words  are  reserved  for  each  partition.  When 
there  is  not  enough  room  for  the  next  element,  or 
there  are  no  more  elements,  its  dimension  is 
reduced  to  the  actual  number  of  words  used. 


Word  1: 
Word  2: 
Word  3: 


Word  4: 
Words  5-10: 


DESIRNF 

The  matrix  index  name 
Internal  element  number  of  the 
first  element  in  the  partition 
(NFIRS) 

Internal  element  number  of  the  last 
element  in  the  partition  (NLAST) 
Zero 


Associated  with  each  element  are  k margins  of 
safety  calculated  for  1 loadcases.  The  margins  of 
safety  for  each  element  (k*l  words)  are  stored  as 
follows: 

Element  i,  loadcase  1 (k  words) 

Element  i,  loadcase  2 (k  words) 

Element  i,  loadcase  1 {k  words) 

Frogram  HISTORY  of  the  design  processor. 


60.9 


STRENGTH  ^BGINS  OF  SAFETY  i^iATHIX 


File; 

EESIPNF 

Index  Name; 

SMIMcba 

Type; 

MIXED 

Dimensions; 

198xM  where  M is  the  number  of  design  load  cases 
plus  the  number  of  superposition  load  cases 
(18<  M < 25). 

Auxiliary  ID ; 

Word  1;  DESIRNF 

Word  2;  SMIMcba 

Words  3-10;  Zero 

Element  s; 

Column  j contains  the  data  for  internal  load  case 
number  j. 

Item  i; 

The  internal  eleroent  number  of  the  maximum  margin 
of  safety  for  this  element  property. 

Item  i+1: 

The  user  element  number  for  the  maximum  margin  of 
safety  for  this  element  property. 

Item  i+2: 

The  maximum  margin  of  safety  for  this  element 
property. 

Item  i+3; 

The  internal  element  number  of  the  minimum  margin 
of  safety  for  this  element  property. 

Item  i+4: 

The  user  element  number  for  the  minimum  margin  of 
safety  for  this  element  property. 

Item  i+5: 

The  minimum  margin  of  safety  for  this  element 
property. 

A block  of  the  above  data  is  reserved  for  each 
element  property  margins  of  safety.  The  elements 
are  in  element  type  number  order  and  the 
properties  are  in  order  within  each  element  group 

60.10 


If  the  element  type  is  not  included  in  this  cycle, 
stage,  and  set  then  rows  i thru  i+5  are  zero 
filled. 

Generation:  Program  HISIOEY  of  the  design  processor. 


60.11 


THERMAL  DESIGN  mRGIN  OF  SAFETY  MATBIX 


File:  EESIRNF 

Ir4dex  Name:  TOOTcba,  TOOIcba,  •••,  T999cba 

: REAL 

piir.ensions:  M*1  where  M is  not  greater  than  3000,  Initially 

3000  words  are  reserved  for  each  partition.  When 
there  is  not  enough  room  for  the  next  element,  or 
there  are  no  more  elements,  its  dimension  is 
reduced  to  the  actual  number  of  words  used. 

Auxiliary  ID;  Word  1:  DESIRNF 

Word  2;  The  matrix  index  name 

Word  3;  Internal  element  number  of  the 

first  element  in  the  partition 
(NFIRS) 

Word  4;  Internal  element  number  of  the  last 

element  in  the  partition  (NLAST) 
Words  5-10;  Zero 

Element g;  Associated  with  each  element  are  k margins  of 

safety  calculated  for  mi  loadcases.  The  margins  of 
safety  for  each  element  (K*m  words)  are  stored  as 
follows ; 

Element  i,  loadcase  1 (k  words) 

Element  i,  loadcase  2 (k  words) 

Element  i,  loadcase  ra  (k  words) 

Program  THERMLX  of  the  design  processor. 


60.12 


THERMAL  MIN.»MAX.  MARGINS  OF  SAFETY  MATBIX 


File : 

EESIRNF 

I ndex_Name : 

TMIMcba 

Type: 

MIXED 

Dimensions : 

198*M  where  M is  the  nurafcer  of  design  load  cases 
plus  the  number  of  superposition  load  cases 
(1  < M < 25)  , 

Auxiliary_ ID : 

Word  1 : 

Word  2 : 
Words  3-10: 

DESIRNF 

TMIMcba 

Zero 

Elements: 

Column  j contains  the  data  for 
case  j. 

internal  load 

Item  i: 

The  internal 

element  number  of 

the  maximum  margin 

of  safety  for  this  element  property. 

Iteir  i + 1:  The  user  element  number  for  the  iraximum  margin  of 

safety  for  this  element  property. 

Item  i+2:  The  maximum  margin  of  safety  for  this  element 

property. 

Item  i+3;  The  internal  element  number  of  the  miniirum  margin 
of  safety  for  this  element  property. 

Item  i+4:  The  user  element  number  for  the  minimum  margin  of 

safety  for  this  element  property. 

Item  i+5:  The  minimum  margin  of  safety  for  this  element 

property. 

A block  of  the  above  data  is  reserved  for  each 
element  property  margins  of  safety.  The  elements 
are  in  element  type  number  order  and  the 
properties  are  in  order  within  each  element  group. 
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s§a§£st i2S • 


If  the  element  type  is  not  inclucied  in  this  eycle, 
stage,  and  set  then  rows  i thru  i+5  are  zero 
filled. 

Prograir  HISTORY  of  the  design  processor. 
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File: 

Index  Name: 
Type ; 

Dimensions: 


Auxiliary  ID : 

Elements: 

Item  1 : 

Item  2: 

Item  3 : 

Item  4: 

Item  5: 

Item  6: 

Item  GDPTR: 

Item  MSPTB: 

Item  NSPTR: 

Item  MNPTR: 

Item  KVPTR; 

Item  EPPTR: 


DUBLAT  CONTROL  MATRIX 

DUBLRNF 

ACMijOO 

MIXED 

(NUMMN  + NUMKV  + 59)  *1  (110  maximura) 

Where: 

NUMMN  = Number  of  Mach  numbers  input 

NUMKV  = Number  of  reduced  frequency  values  input 

Word  1 : DUBLRNF 

Word  2:  ACMijOO 

Words  3-10:  Zero 


2 packed  30  bit 
integers  per  word 


NUMEP 

NUMKV 

NUMMN 

NUMNS 

NUMMS 

NUMGD 


EPPTR 

KVPTR 

MNPTR 

NSPTR 

MSPTR 

GDPTR 


GD 

(real  array) 

MS 

(integer  array) 


NS 

(integer  array) 


MN 

(real  array) 


KV 

(real  array) 


EP 

(mixed  array) 


Where 


NUMEP 

NUMKV 

NUMMN 

NUMNS 

NUMMS 

NUMGD 

EPPTB 

KVPTR 

MNPTE 

NSPTR 


MSPTR 


GDPTR 


GD{1) 
GD(2) 
GD  (3) 
GD  (4) 

NS  (1) 
NS  (2) 
NS  (3) 
NS  (4) 
NS  (5) 
NS  (6) 
NS  (7  ) 
NS  (8) 
NS  (9) 
NS  (10) 

NS(1 1) 
NS  (12) 


MS  (1) 
MS  (2) 
MS  (3) 
MS  (4) 
MS  (5) 


Number  of  execution  parameters 
Number  of  K-values  (reduced 
frequencies 

Number  of  Mach  numbers 

Number  of  problem  size  parameters 

Number  of  matrix  sizes 

Number  of  gust  data  parameters 


Pointer  to  the  first 
parameter  EP(1) 
Pointer  to  the  first 
Pointer  to  the  first 
MN(1) 

Pointer  to  the  first 
parameter,  NS ( 1) 
Pointer  to  the  first 
MS(1) 

Pointer  to  the  first 
pararae ter  GD ( 1 ) 


executi on 

K-value,  KV(1) 
Mach  number, 

problem  size 

matrix  size 

gust  data 


Gust  reference  plane  dihedral 
Gust  reference  point 
Aircraft  velocity 
Gust  vertical  velocity 


Number  of 
Number  of 
Number  of 
Number  of 
Number  of 
Number  of 
Number  of 
Number  of 
Number  of 
Number  of 
panels 
Number  of 
Number  of 
panels 


vibration  modes 
Mach  numbers 

reduced  frequency  values 
lifting  bodies 
bodies  with  doublets 
body  doublet  divisions 
body  interference  panels 
lifting  panels 
strips  on  the  body  panels 
strips  on  the  lifting 

boxes  on  the  body  panels 
boxes  on  the  lifting 


Length  of  the  DLCSi  matrix 
Length  of  the  DLPGi  matrix 
Length  of  the  DLBGi  matrix 
Length  of  the  DLEIi  matrix 
Length  of  the  DLVIi  matrix 
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MS  (6) 
MS  (7  ) 
MS  (8) 
MS  (9) 
MS(10) 
MS  (11) 
MS  (12) 
MS  (13) 
MS  (14) 
MS  (15  ) 
MS  (16) 
MS  (17) 
MS (18) 
MS  (19) 
MS  (20) 
MS  ( 21) 
MS  (22) 
MS  (23) 
MS  (24) 
MS  (25) 
MS  (26) 
MS  (27) 
MS  (28) 
MS  (29) 


KV 
MN 

EP(1) 

EP  (2) 

EP  (3) 

IP  ( 4 ) 

EP(5) 

EP  (6) 

EP  (7) 

EP(8) 

EP(9) 

EP  (10) 

EP(11) 

EP  (12) 

Generation;  Program  INPUTG 


Zero 

Length  of  DLPIi  matrix 
Length  of  the  DLMCi  matrix 
Length  of  the  DLSSi  matrix 
Length  of  the  Bicij  matrix 
Length  of  the  B2Cij  matrix 
Length  of  the  SGCij  matrix 
Length  of  the  SBCij  matrix 
Zero 

Length  of  the  CBCij  matrix 
Length  of  the  VPCij  matrix 
Length  of  the  PSCij  matrix 
Length  of  the  DLRBi  matrix 
Length  of  the  ACMij  matrix 
Length  of  the  DFoijkl  matrix 
Length  of  the  SFOijkl  matrix 
Length  of  the  SDOi jkl  matrix 
Length  of  the  PDOijkl  matrix 
Length  of  the  MiCij  matrix 
Length  of  the  M30ij  matrix 
Length  of  the  Qzzxxkl  matrix 
Length  of  the  SFBijkl  matrix 
Zero 

Length  of  the  modal  coefficient 
matrix 

Array  of  reduced  frequencies 
Array  of  Mach  numbers 

Reference  semi-chord,  BREF 
Reference  sem.i-span,  SREF 
Reference  area,  AREF 
Case  number,  NCASE 
Condition  number,  NCOND 
Symmetry  option  for  y=0  plane 
Symmetry  option  for  z=0  plane 
Quasi- inverse  label 
Yaw/pitch  option 
Check  print  option 
AIC  option 
Quasi -inverse  option 

of  the  doublet-lattice  processor 
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File : 

Index  Name ; 
Type: 

Diiriensions: 


Auxilia rv  ID : 


Elements; 

Item  1: 
Item  2: 
Item  3: 
Item  4; 
Item  5; 
Item  6: 
Item  7: 
Item  GBPTR 

Item  DYPTP 

Item  DXPTR 

Item  YRPTR 

Item  XRPTR 

Item  ZSPTR 

Item  XSPTR 


DUBLAT  BOX  GEOMETRY  MATRIX  (PART  H 

DUBLRNF 

ElCijOO 

MIXED 

(7*(NUMBPP  + NUMBBP  + 1))*1 
Where: 

NOMBPP  = Number  of  boxes  on  the  lifting  panels 
NUMBBP  = Number  of  boxes  on  the  body  interference 
panels 

Word  1 : DUBLRNF 

Word  2:  BiCijOO 

Words  3-10:  Zero 


NUMXS 

XSPTR 

NUMZS 

ZSPTR 

NUMXR 

XRPTR 

NUMYR 

YRPTR 

NUMDX 

DXPTR 

NUMDY 

DYPTR 

NUMGB 

GBPTR 

GE 

1 (real  array)  | 

IDY 

1 {real  array)  j 

vm 

1 (real  array)  | 

1 YR 

1 (real  array)  | 

IXR 

1 (real  array)  | 

IZS 

(real  array) 

XS 

(real  array) 

2 packed  30  bit 
integers  per  word 
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where 


NUMSX 

Number  of  box  sending  point  X 
coordinates 

NUMZS 

Number  of  box  sending  point  z 
coordinates 

NUMXR 

— 

Number  of  box  receiving  point  X 
coordinates 

NUMYR 

— 

Number  of  box  receiving  point  Y 
coordinates 

NUMDX 

Number  of  box  X lengths 

NUMDY 

Number  of  box  Y lengths 

NUMGB 

Number  of  box  dihedrals  (in 
radians) 

XSPTR 

- 

Pointer  to  the  first  i>ox  sending 
point  X coordinate,  XS(1) 

ZSPTE 

— 

Pointer  to  the  first  box  sending 
point  z coordinate,  ZS(1) 

XRPTP 

zz 

Pointer  to  the  first  box  receiving 
point  X coordinate,  XR(1) 

YRPTR 

■== 

Pointer  to  the  first  box  receiving 
point  Y coordinate,  YR(1) 

DXPTR 

Pointer  to  the  first  box  X length, 
DX{1) 

DYPTP 

Pointer  to  the  first  box  Y length, 
DY  ( T) 

GBPTR 

Pointer  to  the  first  box  dihedral, 
GB(1) 

Program  INPUTC3  of  the  doublet- lattice  processor 


File; 

Index  Name ; 
TY£e; 

Diitiensions: 


Auxiliary  ID : 

Elements; 

Item  1 ; 
Item  2; 
Item  3; 
Item  4; 
Item.  5; 
Item  6; 
Item  ZOPTE 

Item  YOPTR 

Item  XGPTE 

Item  ZIPTK 

Item  YIPTE 

Item.  XIPTR 


DUBLAT  BOX  GEOMETRY  MATRIX  (PART  ID 

DUBLRNF 

B2Cij00 

MIXED 

(6*{NUMBPP  + NUMBBP  + 1)*1 
Where; 

NUMBPP  = Number  of  boxes  on  the  lifting  panels 
NUMBBP  = Number  of  boxes  on  the  body  interference 
panels 

Word  1;  DUBLRNF 

Word  2:  B2Cij00 

Words  3-10:  Zero 


NUMXI 

XIPTR 

NUMYI 

YIPTR 

NUMZI 

ZIPTR 

NUMXO 

XOPTR 

NUMYO 

YOPTR 

NUMZO 

ZOPTR 

ZO 

(real  array) 


YO 

(real  array) 


XG 

(real  array) 


ZI 

(real  array) 


YI 

(real  array) 


XI 

(real  array) 


2 packed  30  bit 
integers  per  word 
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Where: 


Generat.ion: 


NUMXI 

. ;= 

Number  of  box  inboard  sending  point 
X coordinates 

NUMYI 

Number  of  box  inboard  sending  point  Y 
coordinates 

NUM2I 

— 

Number  of  box  inboard  sending  point 
Z coordinates 

KUMXO 

Number  of  box  outboard  sending  point 
X coordinates 

NUMYO 

Number  of  box  outboard  sending 
point  Y coordinates 

NUMZO 

•H- 

Number  of  box  outboard  sending  point 
Z coordinates 

XIPTR 

=r 

Pointer  to  the  first  inboard  sending 
point  X coordinate,  XI (1) 

YIPTR 

Pointer  to  the  first  inboard  sending 
point  Y coordinate,  YI(1) 

ZIPTR 

— 

Pointer  to  the  first  inboard  sending 
point  Z coordinate,  zi  {1) 

XOPTR 

. “ 

Pointer  to  the  first  outboard 
sending  point  x coordinate,  XO(1) 

YOPTR 

Pointer  to  the  first  outboard 
sending  point  Y coordinate,  YO(1) 

XOPTR 

Pointer  to  the  first  outboard 
sending  point  Z coordinate,  ZO(1) 

Program 

INPUTG 

of  the  doublet- lattice  processor 
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DUBLAT  BODY  DOUBLET  MATPIX 


File;  BUBLRNF 

Index  Name;  CBCijOO 


MIXED 


Dimensions ; 


(9*(NUMDBL  + NUMBEL)*1 
Where: 


NUMDBL  = Number  of  bodies  with  doublets 
NUMBEL  - Number  of  body  doublet  divisions 


Auxiliary  ID; 


Word  1; 

Word  2: 
Words  3-10: 


DUBLRNF 

DBCijOO 

Zero 


E lement  s ; 


Item  1 

B1 

B2PTR 

Item  2 

BYDOPT 

Item  3 

EXDOPT 

Item  4 

NUMXC 

XCPTR 

Item  5 

NUMYC 

YCPTR 

Item  6 

NUMZC 

ZCPTR 

Item  7 

NUMDX 

DXPTR 

Item»  8 

NUMRO 

ROPTR 

Item  9 

NUMRP 

RPPTR 

Item  RPPTR: 

PP 

(real  array) 

Item  ROPTR; 

RO 

(real  array) 

Item  DXPTF; 

DX 

n 

(real  array) 

Item  ZCPTR; 

Izc 

(real  array) 

Item  YCPTR: 

Iyc 

(real  array) 

2 packed  30  bit 
integers 


2 packed  30  bit 
integers  per  word 
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Item  XCPTR: 

XC 

(real 

array) 

Item  B2PTR; 

B2 

B3PTR 

The  above  format  is  repeated  for  each  body  with  doublets. 


Where: 

B2PTR 


BYDOPT 

BZEXDPT 

NUMXC 

NUMYC 

NUMDX 

NUMRO 

NUMRP 

XePTF 

YCPTP 

ZCPTR 

DXPTR 

ROPTR 

RPPTR 


First  doublet  body  ID 
Pointer  to  the  second  doublet  body 
ID  (B2PTP=0  if  Bl  is  the  last 
doublet  body  ID) 

Body  y-doublet  option  (1=ON) 

Body  z«doublet  option  (1=ON) 

Number  of  doublet  axes  X coordinates 
Number  of  doublet  axes  Y coordinates 
Number  of  doublet  axes  divisions 
Number  of  doublet  axes  radii 
Number  of  doublet  axes  derivatives 
Pointer  to  the  first  doublet  axes  X 
coordinate,  XC(1) 

Pointer  to  the  first  doublet  axes  Y 
coordinate , YC  ( 1 ) 

Pointer  to  the  first  doublet  axes  Z 
coordinate , ze  ( 1 ) 

Pointer  to  the  first  doublet  axes 
division,  ZC(1) 

Pointer  to  the  first  doublet  axes 
radii,  RO(1) 

Pointer  to  the  first  doublet  axes 
radii  derivative,  RP{1) 


Generation 


Program  INPUTG  of  the  doublet- lattice  processor 


File ; 

Index  Natne; 

Dimensions: 
Auxiliary  ID : 


Elements: 
Generation : 


DUBLAT  GENERALIZED  FORCES  MATRIX 


DUBLRNF 


GFOi jkl 
FEAL 


2*NUMMOD  where  NUMMOD  = Number  of  vibration  modes. 


Word  1 : 

Word  2: 

Word  3 : 

Word  4 : 

Word  5: 

Word  6 : 
Words  7-10: 


DUBLRNF 

GFOijkl 

KVAL  (reduced  frequency  value) 
BREF  (reference  semi-chord) 
MACH  (Mach  number) 

SREF  (reference  semi-span) 

Zero 


The  elements  of  the  complex  array: 

GFO (NUMMOD,  NUMMOD) 

where:  GFO  (i, j)  = work  done  by  the  i-th  def  lection 
mode  and  j-th  pressure  mode. 

Program  MODFIN  of  the  doublet- lattice  processor. 
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DUBIAT  1/4  CHORD  DISPLACEMENT  MATE IX 


File: 

Index  Naroe: 
Dimensions; 


xij.  i : 

Elements; 


EUELFNF 

Ml0ijOO 

REAL 

(NUMBOX  + NDMBEL) ♦NUMMOD 
Where : 

NUMBOX  - Number  of  aerodynamic  boxes 
NUMBEL  = Number  of  body  doublet  divisions 
NUMMOD  = Number  of  vibration  modes 

Word  1;  DUBLRNF 

Word  2:  Ml0ijOO 

Words  3-10;  Zero 

The  elements  of  the  real  array; 

Ml  0 (NUMBOX  + NUMBEL,  NUMMOD) 

Where: 

M10(I,J)  - 1/4  chord  displacements  for  the  I-th 
box  (1<I.<NUMBOX)  or  the  (I- NUMBOX)  th  doublet 
division  (1<I-NUMB0X<NUMBEL)  and  the  J-th 
vibration  mode. 


Generation ; 


Program  MODES  of  the  doublet- lattice  processor 


DUEL AT  3/4  CHORD 


File : CUBLPNF 

Index  Name : M 30i j 0 0 

Type : REAL 

Dimensions:  (2*  (NUjyiBPP  + NUMBBP)  ) *NUMMOD 

Where: 

NUMBPP  = Number  of  boxes  for  the  lifting  panels 
NUMBBP  = Number  of  boxes  on  the  body  interference 
NUMMOD  = Number  of  vibration  modes 

Auxiliary_ID:  Word  1:  DUBLRNF 

Word  2:  M30ijOO 

Words  3-10:  zero 

Elements:  The  elements  of  the  complex  array: 

M3 0 (NUMBPP  + NUMBBP,  NUMMOD) 

Where: 

IMAG  (M30  (I,J))  = 3/4  chotd  displacement  of  the 

I-th  box  and  J-th  vibration 
mode 

REAL  {M30(I,j))  = 3/4  Chord  slope  of  the  I-th 

box  and  J-th  vibration  mode 

Generation;  Program  MODEW  of  the  doublet- lattice  processor. 
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DUBLAT  PRESSURE  DIFFERENCE  MATRIX 


File;  BUBLENF 

Index  Name;  PD0ijkl 

Type:  REAL 

Diinensions  ; ((2*(NUMBOX  + NUMBEL)  ) *NUMMOD)  * 1 

Where; 

NUMBOX  - Number  of  aerodynamic  boxes 
NUMBEL  = Number  of  body  doublet  divisions 
NUMMOD  = Number  of  vibration  modes 

Auxiliary  ID;  Word  1 : DUBLRNF 

Word  2:  PD0ijkl 

Word  3:  KVAL  (reduced  frequency  value) 

Word  4;  BREF  (reference  semi-chord) 

Word  5;  MACH  (Mach  number) 

Word  6;  SREF  (reference  semi-span) 

Words  7- 10:  Zero 

Elements;  The  elements  of  the  complex  array; 

FDO (NUMBOX  + NUMBEL,  NUMMOD) 

Where; 

PDO(I,J)  = Pressure  difference  for  the  I-th  box 
(1<I<NUMBOX)  or  the  ( I- NUMBOX) th  doublet  division 
(1<I-NUMBOX<NUMBEL)  and  the  J-th  vibration  mode. 

Generation ; Program  MODFIN  of  the  doublet- lattice  processor. 
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DUBLAT  PRESSURE  SCALING  MATPIX 


File: 


DUELRNF 


Index  Name : PSCi j 0 0 

Type:  MIXED 


Dimensions:  (2+2* (NUMBPP+NUMBBP) + (NUMBPP+NDMBBP+1/60) *1 

Where: 

NUMBPP  = Number  of  boxes  on  the  lifting  panels 
NUMBBP  = Number  of  boxes  on  the  body  interference 
panels 


Auxi liarv  ID : 


Word  1 : 
Word  2: 
Words  3-10: 


DUBLRNF 
PSCi j 00 
Zero 


Elements: 


Item  1 : 

NUMPS 

PSPTR 

Item  2: 

NUMSW 

SWPTR 

Item  SWPTR: 

SW 

(packed  integer 

array) 

Item  PSPTR: 

1 PS 

(complex  array) 

Where: 


NUMPS 

NUMSW 

PSPTR 

SWPTR 


Number  of  pressure  scale  factors  (or 
pressures 

Number  of  pressure  scale/replacement 
switch  words  = [ (Number  of  boxes-1) /60  ] + 1 
Pointer  to  the  first  pressure  scale 
factor,  PS(1) 

Pointer  to  the  first  pressure  scale/ 
replacement  switch  word,  SW(1) 
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Gener^ti,pn : 


SW  = An  array  of  60-bit  words  with  the  i-th 
bit  set  to; 

1 if  the  pressure  for  the  i-th  box  is  to 
be  replaced  by  PS(i) 

0 if  the  pressure  for  the  i-th  box  is 
to  be  scaled  by  PS(i) 

PS  = A complex  array  of  pressure  scale 

factors  and  pressure  replacement  values 

Program  INPUTS  of  the  doublet- lattice  processor 
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DUBIAT  OUASI-INVERSE  MATRIX  (0-PARTITIQN) 


File: 

DUBLRNF 

Index  Name: 

QOOxxkl 

Type: 

MIXED 

Dimensions: 

44 1*  1 

Auxiliary  ID: 

Word  1: 

Word  2: 

Word  3: 

Word  4: 
Words  5-10: 

DUBLRNF 

QOOxxkl 

Zero 

BREF  (reference  semi 
Zero 

.-chord) 

Elements : 

Item  1 : 

NUMMNO 

Number  of  elaraents  in 
of  Mach  numbers 

the  MNO  array 

Item  2-21: 

NUMKVO{k)  = 

Number  of  elements  in  the  KVO  array 
of  reduced  frequency  values  for  each 
Mach  number 

Item  22-41: 

MNO(k)  - 

Array  of  Mach  numbers 

for  which 

quasi-inverse  matrices  have  been  ^ 
generated  with  the  label  xx  defined 
above 


Item  42-441:  KVO(k,1)  = Array  of  reduced  frequencies  for 

each  Mach  niimber  for  which  quasi- 
inverse matrices  have  been  generated 
with  the  label  xx  defined  above 

Generation:  Program  DUBLAT  of  the  doublet -lattice  processor. 
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DUBIAT  QUASI- INVERSE  MATRIX  (LOWER/UPPER  PAETITIONS) 


File;  DUBLRNF 

Index  Name ; Qz zxxk 1 

Type;  MIXED 

Diitiensions : Minimum  of  ; (2*  (NUMBBP+NUMBPP)  ♦»2)  *1  or  (length  of 

blank  common)  *1 

Where; 

NUMBBP  = Number  of  boxes  on  the  body  interference 
panels 

NUMBPP  = Number  of  boxes  on  the  lifting  surfaces 


Auxiliary  ID;  Word  1;  DUBI.RNF 

Word  2:  Qzzxxkl 

Word  3:  KVAL  (reduced  frequency  yalue) 

Word  4;  BREF  (reference  semi-chord) 

Word  5;  MACH  (Mach  number) 

Word  6;  SREF  (reference  semi-span) 

Words  7-10;  Zero 


Elements;  The  elements  of  a complex  array  of  the  form; 

Item  1 ; NUMELM  = Number  of  elements  which  follow  this 

word 


Item  3-(NUMELM*2+2)  ; 

Complex  elements  of  a row  of  the  upper  or  lower 
triangular  quasi- inverse  matrix 

Generation;  Program  QUASH  of  the  doublet- lattice  processor 


70.17 


DUBLAT  STRIP/BQX  CORRESPONDENCE  TABLE  MATRIX 


File: 

Index  Name: 
Type: 

Dimensions : 


Auxiliary  ID: 


DUBLRNF 

SBCijOO 

MIXED 

{3+NUMBPP+NUMEBP+NUMBI+NUMPI) *1 

Where: 

NUMBPP  = 

NUMBBP 

NUMBI  = 

NUMPI  = 

Word  1 : 

Word  2 : 

Words  3-10;  Zero 


Number  of  boxes  on  the  lifting  panels 
Number  of  boxes  on  the  body  interference 
panels 

Number  of  body  names  for  bodies  with 

interference  panels 

Number  of  lifting  surface  names 

DUBLRNF 

SBCijCO 


Element  s: 


2 packed  30  bit 
integers  per  word 


Where: 


Item  1 ; 

NUMPI 

PIPTR 

Item  2: 

NUMBI 

BIPTR 

Item  3: 

NUMPW 

PWPTR 

Item  PWPTF: 

PW 

(packed  integer 1 

array) 

Item  BIPTR: 

El 

(integer  array) 

Item  PIPTR: 

PI 

n 

(integer  array) 

NUMPI  = Number  of  panel  IDs 
NUMBI  = Number  of  body  IDs 

NUMPW  = Number  of  packed  words  in  the  strip/box 
correspondence  table 


PIPTR  = Pointer  to  the  first  panel  ID,  PI(1) 

BIPTR  = Pointer  to  the  first  body  ID,  BI(1) 


70. 1 8 


PWPTR 

PW 


Generation: 


= Pointer  to  the  first  packed  word,  PW(1) 

= Array  of  packed  words  of  the  form: 

Bits  59-54:  Zero 

Bits  53-45:  Body  index  number 

Bits  44-36:  Panel  index  number 

Bits  35-27:  Box  number  on  strip 

Bits  26-18:  Strip  number 

Bits  17-9:  Box  number 

Bits  8-0:  Vertical/Horizontal  flag 

(1=Vertical,  0=Horizontal) 

Frogram  INPUTG  of  the  doublet- lattice  processor 
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DHBLAT  STABILITY  DERIVATIVES  MATBIX 


File : 

Index  Name: 
Tjj£e: 

Dimensions : 


DUBLBNF 

SD0ijkl 

PEAL 

10*NUMMOD 

Where: 


NUMMOD  = Number  of  vibration  modes 


Auxiliary  ID:  Word  1 : 

Word  2: 

Word  3: 

Word  4: 

Word  5: 

Word  6: 
Words  7’“10: 


DUBLRNF 
SD0i jkl 

KVAL  (reduced  frequency  value) 
BREF  {reference  semi-chord) 
MACH  (Mach  number) 

SREF  (reference  semi-span) 

Zero 


Elements:  The  elements  of  the  complex  array  SDO (5, NUMMOD) 

Where; 

SDO(1,J)=  Force  coefficient  in  z direction  for  J- 
th  vibration  mode 

SDO(2,J)=  Force  coefficient  in  y direction  for  J- 
th  vibration  mode 

SDO{3,J)=  Pitching  moment  coefficient  about  y-axis 
for  J-th  mode 

SDO(4,J)=  Yawing  moment  coefficient  about  z-axis 
for  J-th  mode 

SDO(5,J)  = Rolling  moment  coefficient  about  x-axis 
for  J-th  mode 

Generation:  Program  MODFIN  of  the  doub let- lattice  processor. 


70.20 


File: 

Index  N^e: 
Type: 

Din^nsions : 


Elements; 


Generation : 


DDBIAT  BODY  SECTIONAL  FORGES  MATRIX 


DUBLRNF 
SFBi jkl 
MIXED 

(4*NUMDBL) ♦NUMMOD 
Where: 


NUMDBL  - Number  of  bodies  with  doublets 
NUMMOD  = Number  of  vibration  modes 


Word  1 : 
Word  2; 

Word  3; 

Word  4 : 

Word  5: 

Word  6: 
Words  7-10: 


DUBLRNF 
SFBi jkl 

KVAL  (reduced  frequency  value) 
BREF  (reference  semi-chord) 
MACH  (Mach  number) 

SREF  (reference  semi-span) 

Zero 


The  elements  of  the  complex  array 
SFB (NUMDBL, 2* NUMMOD) 


Where: 

SFB(I,J)  = Sectional  lift  coefficient  for  the  I-th 
body  and  J-th  vibration  mode 
(1<J<NUMMOD) 

SFB(I,J)=  Sectional  moment  coefficient  for  the  I- 
th  body  and  (J- NUMMOD) th  vibration  mode 
( 1 < J- NUMMO D<NUMMOD ) 

NUMDBL  = Number  of  bodies  with  doublets 
NUMMOD  = Number  of  vibration  modes 

Program  MODFIN  of  the  doublet- lattice  processor. 
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File; 

Index  Name ; 
Type; 

Pi roe ns ions; 


Auxiliary  ID ; 


Eleroent  s; 


Generation ; 


DUBLAT  SURFACE  SECTIONAL  FOFCES  MATRIX 


DU BERN F 
SF0ijkl 
PEAL 


( (4*NUMMOD) ♦ (NUMSPP+NUMSBP) ) *1 


Where; 


NUMSPP  = 
NUMSBP  = 

NUMMOD  - 


Number  of  strips  on  the  lifting  surfaces 
Number  of  strips  on  the  body 
interference  surfaces 
Number  of  vibration  modes 


Word  1 ; 

Word  2; 

Word  3; 

Word  4 ; 

Word  5; 

Word  6: 
Words  7-10; 


DUBLRNF 

SF0ijkl 

KVAL  (reduced  freguency  value) 
BREF  (reference  semi-chord) 
MACH  (Mach  number) 

SREF  (reference  seiri-span) 

Zero 


The  elements  of  the  complex  array 
SFO (NUMSPP+NUMSBP,  2* NUMMOD) 


Where; 

SFO(I,J)-  Sectional  lift  coefficient  for  the  l-th 
strip  and  J-th  vibration  mode 
(1<J<  NUMMOD) 

SFO(I,J)=  Sectional  moment  coefficient  for  the  I- 
th  strip  and  (J-NUMMOD)th  vibration  mode 
( 1 < J-NUMMOD<NUMMOD) 

Program  MODFIN  of  the  doublet- lattice  processor. 
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DUBLAT  STRIP  GEOMETRY  MATRIX 


File; 

Index  Name ; 
Type; 

Dimensions ; 


Au xi li a r^_ ID : 


Elements; 

Item  1 ; 

Item  2: 

Item  3; 

Item  4; 

Item  5: 

Item  6; 

Item  7; 

Item  8; 

Item.  TSPTR; 


Item  GSPTR; 


Item.  DZPTR; 


Item  DYPTR; 


Item  DXPTR; 


BUBLRNF 

SGCijOO 

MIXED 

(8 ♦ (NUMSPP + NUMSBP+ 1 ) ) ♦ 1 
Where; 

NUMSPP  = Niimber  of  strips  on  the  lifting  surface 
panels 

NUMSBP  = Number  of  strips  on  the  body 
interference  panels 

Word  1;  DUBLRNF 

Word  2;  SGCijOO 

Words  3-10:  Zero 


NUMXS 

XSPTR 

NUMYS 

YSPTR 

NOMZS 

ZSPTR 

NUMDX 

DXPTR. 

NOMDY 

DYPTR 

NUMDZ 

DZPTR 

NUMGS 

GSPTR 

NUMTS 

TSPTR 

TS 

(real  array) 

I GS 

1 

(real  array) 

I CZ 

(real  array) 

I EY 

(real  array) 

I EX 

I (real  array)  I 

2 packed  30  bit 
integers  per  word 


70.23 


Iteir.  ZSPTR: 


ZS 

(real  array) 


Item  YSPTFrfYS 

I (real  array) 


Item  XSPTR:  xs 

(real  array) 


Where; 


NUMXS 

NUMYS 

NUMZS 

NUMDX 

NUMDY 

NUMDZ 

NUMGS 

NUMTS 


XSPTR 

YSPTR 

ZSPTR 

DXPTR 

DYPTR 

DZPTR 

GSPTR 

TSPTR 


NiMaber  of  strip  leading  edge  centerline 
X coordinates 

Number  of  strip  leading  edge  centerline 

Y coordinates 

Number  of  strip  leading  edge  centerline 

z coordinates 

Number  of  strip  lengths 

Number  of  strip  widths 

Number  of  strip  heights 

Number  of  strip  dehedrals 

Number  of  strip  s panwise  centerlines 

as  a fraction  of  panel  span 

Pointer  to  the  first  strip  leading 
edge  center line  X coordinate,  XS(1) 
Pointer  to  the  first  strip  centerline 

Y coordinate,  YS  (1) 

Pointer  to  the  first  strip  centerline 
z coordinate,  ZS(1) 

Pointer  to  the  first  strip  length,  DX{1) 
Pointer  to  the  first  strip  width,  DY(1) 
Pointer  to  the  first  strip  height,  DX(1) 
Pointer  to  the  first  strip  dihedral, 
GS(1) 

Pointer  to  the  first  strip  spanwise 
centerline,  TS(1) 


Generation: 


Program  INPUTG  of  the  doublet-lattice  processor 


DUBLAT  VELOCITY  PROFILE  MATRIX 


File; 

Index  Name: 
TY£e: 

Dimensions : 


DUBLRNF 

VPCijOO 

MIXED 

(NUMBEp+NUMEBP+1) *1 


VJhere ; 


NUMBPP  = Number  of  boxes  on  the  lifting  panels 
NUMBBP  = Number  of  boxes  on  the  tody  interference 
panels 


Auxiliary  ID: 


Word  1 ; 

Word  2: 
Words  3-10: 


DUBLRNF 

VPCijOO 

Zero 


E lement  s: 


Generation; 


Item  i contains  the  real  valued  velocity  ratio, 
Vl/Voo  , for  the  i-th  tox  number. 

(Vi_/Vo(,  = 1.0  by  default.) 

Program  INPUTG  of  the  doublet-lattice  processor. 
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File: 

Index  Name : 
Type: 

Diirensi  ons : 
Auxiliary  ID: 

Elements: 


EXTRACT  NAME  LIST  MATRIX 


EXTRRNF 

DBEXTNM 

MIXED 

N*1  where  N = Number  of  extract  commands 

Word  1:  EXTRRNF 

Word  2:  DBEXTNM 

Words  3-10:  Zero 

The  i-th  word  of  this  matrix  contains  the 
following  information  for  the  ith  user  defined 
extract  command. 

Bits  59-18:  Alphanumeric  name  assigned  to  the 

ith  extract  command.  (left 
adjusted,  blank  filled) 

Bits  17-0:  Integer  equal  to  the  number  of  data 

matrices  written  out  for  the  ith 
extract  command. 


Program  EXCON  of  the  extract  processor 


DATA  EASE  INDEX  NAME  MATRIX 


File;  EXTRFNF 

Index  Name;  DBINDEX 

Type;  MIXED 

Ditpensions;  17  x 1 

Auxiliary  ID:  Word  1;  EXTRRNF 

Word  2;  DBINDEX 

Words  3-10;  Zero 

Element  s;  Each  word  contains  a basic  attribute  name  (42 

bits,  blank  filled)  and  an  integer  number  used  to 
identify  the  data  items  and  indicate  the  number  of 
bits  there  are  to  be  assigned  to  the  field  that 
will  contain  the  attribute  values  in  the  index. 

The  order  of  attributes  in  this  matrix  represents 
the  index  sorting  order. 

The  contents  of  this  matrix  are  as  follows; 

Row 


1 
2 

3 

4 

5 

6 

7 

8 

9 

10 
11 
12 

14 

15 

16 
17 

Generation;  Program  EXCON  of  the  extract  processor. 


Bits 


80.2 


EXTRACT  CONTROL  MATRIX 


File:  EXTRRNF 

Index  Name:  DBEXC0N 

Ty£€:  MIXED 

Dimensions:  M*1  where  M<3000 

Auxiliary  ID:  Word  V:  EXTRRNF 

Word  2:  DBEXC0N 

Words  3-10:  Zero 

Element  s:  Words  1 thru  N where  N is  the  row  dimension  of 

matrix  DBEXTNM,  Gontain  the  following  information, 
one  word  per  extract  command. 

Bits  59-48:  Pointer  (p)  to  the  word  in  this 

matrix  at  which  the  extract  control 
information  starts. 

Bits  47-42:  Number  of  attributes  related  to  the 

extracted  data. 

Bits  41-36:  Number  of  words  (k1)  required  to 

store  the  values  and  the  usage  type 
of  the  related  attributes. 

Bits  35-30:  Number  of  attributes  that  are  used 

in  forming  the  matrix  index  names 
for  the  extracted  data. 

Bits  29-24:  Number  of  words  (k2)  required  to 

store  the  bit  field  location  in  the 
matrix  index  name  for  the 
attributes  used. 

Bits  23-18:  Number  of  attributes  whose  values 

or  the  values  of  whose  components 
are  used  in  formulating  the  INDICES 
in  the  keys  for  the  extracted  data. 


80.3 


Bits  17-12:  Number  of  words  (k3)  required  to 

store  the  bit  field  locations  in 
the  INDICES  for  the  attributes 
used. 

Bits  11-0;  Length  (k4)  of  the  extracted  data 

detail. 

Item  P contains  the  following  information; 

Bits  59-9;  17  3 bit  integers  left  to  right, 

representing  the  17  attributes 
contained  in  the  DBINDEX  matrix. 

Each  of  the  17  integers  have  values 
between  0 and  4.  They  are 
interpreted  as  follows; 

0 This  attribute  is  not  related 
to  the  extracted  data. 

1 - This  attribute  is  related  to 

the  extracted  data  and  its 
value  is  not  used  in 
identifying  the  extracted 
data. 

2 - This  attribute  is  related  to 

the  extracted  data  and  its 
value  is  used  in  the  matrix 
index  name  for  the  extracted 
data  matrices. 

3 = This  attribute  is  related  to 

the  extracted  data  and  its 
value  is  used  in  the  INDEX  in 
the  keys  contained  in  the 
extracted  data  matrices. 

4 = This  attributes  is  related  to 

the  extracted  data  and  the 
values  of  its  components  are 
used  in  the  INDEX  in  the  keys 
contained  in  the  extracted 
data  matrices. 

Bits  8-0:  Reserved 
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Items  (P  ♦ 1)  thru  Q (Q  - P+kl)  contain  the 
following  information; 

Item  (P  + i)  contains  the  attribute  value 
(integer)  for  the  ith  attribute  that  is  associated 
with  the  extracted  data. 

Items  (Q  + 1)  thru  R (R  = Q+k2)  contain  the 
following  information: 

Each  word  contains  up  to  106  bit  integers.  Each 
pair,  from  left  to  right,  relates  to  an  attribute 
that  has  a value  of  2 in  word  P.  The  left  word  in 
one  such  word  pair  contains  the  position  of  the 
leftmost  bit  of  the  field  that  is  occupied  by  the 
value  of  the  attribute  in  the  matrix  index  name. 
The  right  word  in  the  word  pair  contains  the 
position  of  tte  rightmost  bit  of  the  field.  Each 
word  contains  information  for  up  to  5 attributes. 

Items  (R  + 1)  thru  S (S  - R+k3)  contain  the 
following  information; 

Each  word  contains  up  to  10  6 bit  integers  as  in 
words  (Q  + 1)  thru  R,  Each  pair,  from  left  to 
right,  relates  to  an  attribute  that  has  a value  of 
3 or  4 in  word  p.  The  left  word  in  one  such  pair 
contains  the  position  of  the  leftmost  bit  of  the 
field  that  is  occupied  by  the  value  of  the 
attribute  or  its  component  in  the  index  in  the 
keys.  The  right  word  contains  the  position  of  the 
rightmost  bit  of  the  field. 

Items  (S  ♦ 1)  thru  T (T  = S+k4)  contain  the 
following  information  related  to  the  nature  of  the 
extracted  data  that  are  associated  with  nodes  and 
finite  elements.  k4  is  112  words  long  and  is 
composed  of  14  blocks  of  8 words.  The  first  8 
words  contain  the  following  information: 

Word  s+1  contains  the  number  of  nodes  for  which 
data  is  extracted. 


80.5 


words  s+2  thru  S+8  contain  the  selection  pattern 
of  the  extracted  data  for  node  related  items  with 
codes  = the  0 thru  6 respectively.  The  selection 
pattern  is  indicated  by  switching  on  bits  from 
left  to  right  for  up  to  60  items  representing 
sequence  numbers  1 thru  60.  The  sequence  numbers 
are  specified  in  the  ATLAS  data  directory 
(ADATDIR) . 

The  subsequent  13  8 word  blocks  contain 
information  identical  to  the  above  for  finite 
element  types  1 thru  13. 

Generation:  Program  EXDATA  of  the  extract  processor. 
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EXTRACTED  DATA  MATRICES 


File: 

Index  Name: 

Dime ns ions: 
Auxiliary  ID: 

Elements: 
Item  1 : 


Item  2”(NR+1) 


Item  (NR +2)  -M 
Generation: 


EXTRRNF 

DBOO Irr , DB002rr , . . . . ,DB999rr 
MIXED 

M ♦ 1 Where  M < 3000 

Word  1 : EXTRRNF 

Word  2:  The  matrix  index  name. 

Words  3-10:  Zero 


Bits  59-30;  Reserved 

Bits  29-15:  Number  of  keys  contained  in  this 

matrix. 

Bits  14-0:  Lowest  key  in  this  matrix 


Bits  59-48: 
Bits  47-36: 
Bits  35-0: 


Pointer  to  the  data  body  associated 
key. 

Length  of  the  data  body  associated 
with  this  key. 

INDEX  formed  out  of  the  attribute 
values. 


Data  body. 

Program  REORDAT  of  the  extract  processor. 
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EXTRACTED  DATA  KEY  INDEX  MATRIX 


File: 

Index  Name : 

\ 

Diniensions : 
Auxiliary  ID: 

Elements; 

Generation : 


EXTRRNF 

DBINDrr 

MIXED 

M * 1 where  M < 3000 

Word  1;  EXTRRNF 

Word  2 : DBINDrr 

Words  3-10:  Zero 

Word  i contain  in  bits  35-0  the  INDEX  in  word  2 of 
the  ith  partition  of  the  extracted  data  matrix, 
DBGOirr . 

Program  REORDAT  of  the  extract  processor. 
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SUESET  NAME  LIST  MATRICES 


File: 


Type; 

Dimensions : 


Auxiliary  ID : 


EXTRRNF 


Index  isiame 

Parameter 

Attribute 

Subset 

Notes 

LCNMLST 

LC 

LCNAM 

LCNMOOI 

1 

MDNMLST 

M0DE 

M0DE 

MDNM001 

1 

CANMLST 

CASE 

CASE 

CANM001 

1 

ALNMLST 

ALT 

ALT ITU D 

ALNM001 

1 

SUBSIST 

NSUB 

SUBSNAM 

SNKddda 

2 

SUBSLST 

ESUB 

SUBSNAM 

SEKddda 

2 

SUBSLST 

ESUB 

SUBSNAM 

SEMddda 

2 

SUBSLST 

BSUB 

SUBSNAM 

SPKddda 

2 

SDTNLST 

LSUB 

DATNAM 

SITMOO 1 

3 

CSNMLST 

CSET 

CSET 

CSNM001 

1 

RSNMLST 

RSET 

RSET 

RSNM001 

1 

C0NMLST 

C0ND 

C0ND 

C0NMOO1 

1 

CYNMLST 

CYCLE 

CYCLE 

CYNM001 

1 

1 Subset  names  assigned  by  the  program 

2 Subset  names  predefined  by  input  preprocessor 

3 Subset  names  predefined  by  input  preprocessor 
or  assigned  by  the  program 


MIXED 

M*1  where  M - the  number  of  EXECUTE  EXTRACT 
statements  that  contain  the  corresponding 
parameter. 

Word  1:  EXTRRNF 

Word  2;  The  matrix  index  name 

Words  3-10:  Zero 


Elements:  The  elements  of  these  matrices  are  the  index  names 

for  the  subset  matrices  created  for  each  CATlist 
in  an  EXECUTE  EXTRACT  {Parameter  = CATlist) 
statement.  The  first  name  is  ♦♦♦*001  and  the 
numeric  field  is  incremented  by  1 for  every 
subsequent  subset  defined  thru  an  EXECUTE  EXTRACT 
command. 

Generation : Program  EXCON  of  the  extract  processor. 
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SUBSET  MATRICES  - TYPE  1 


File:  EXTRRNF 

Index  Name  Parameter  Attribute 

LCNM001  LC  LCNAM 

MDNM001  M0DE  M0DE 

Type:  MIXED 

Dimensions:  M*2  where  M is  the  number  of  attributes  specified 

by  the  CATlist  parameter  is  the  EXECUTE  EXTRACT 
statement. 

Auxiliary  ID:  Word  1 : EXTRRNF 

Word  2:  The  matrix  index  name 

Words  3-10:  Zero 

Elements:  Column  1 contains  the  integer  values  of  the  items 

of  the  subset  specified  by  Parameter  = CATlist  in 
the  EXECUTE  EXTRACT  statement. 

Column  2 contains  the  loadcase  userids  (LCNM001) 
or  the  frequency  (MDNMOOI)  in  display  code. 

Generation : Program  EXCON  of  the  extract  processor. 
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SDBSET  tlATRICES  « TYPE  2 


File; 


EXTRBNF 

Index  Name  Parameter  Attribute 


CANM001 

CASE 

AltiMOOl 

ALT 

XSNM001 

CSET 

RSNM001 

RSET 

C0NMOO1 

C0ND 

CYNM001 

CYCLE 

CASE 

AITITOD 

CSET 

RSET 

C0ND 

CYCLE 


Type;  MIXED 

Dimensions;  M*1  where  M is  the  number  of  attributes  specified 

by  the  CATlist  parameter  is  the  EXECUTE  EXTRACT 
statement • 


Auxiliary  ID;  Word  1 ; EXTRRNF 

Word  2;  The  matrix  index  name 

Words  3-10;  Zero 


Element  s;  Item  i contains  the  integer  value  of  the  ith  item 

~ of  the  siibset  specified  by  Parameter  = CATlist  in 

the  EXECUTE  EXTRACT  Statement. 

Generation;  Program  EXC0N  of  the  extract  processor. 


80. 1 1 


LABEL  SUBSET  MATRIX 


file: 

Index  Name; 
Type; 

Dimensions ; 
Auxiliary  ID; 

Elements: 


Generation: 


EXTRRNF 

SITM001 

MIXED 

(N+59)  /60,  where  N = Number  of  labels  in  the 

label  subset. 

Word  1 : EXTRRNF 

Word  2;  SITM001 

Words  3-10;  Zero 

The  i-th  bit  of  this  vector  corresponds  to  the 
i-th  label  in  the  ATLAS  DATA  DIRECTORY  (matrix 
ADATDIR) . Bit  1 is  the  leftmost  bit  of  the  first 
word,  bit  60  is  the  rightmost  bit  of  the  first 
word,  bit  61  is  the  leftmost  bit  of  the  second 
word  etc.  If  the  i-th  label  is  included  in  the 
subset,  the  i-th  bit  is  set  to  1,  Otherwise  the 
bit  is  set  to  zero. 

Program  EXCON  of  the  entract  processor  or  program 
SETDEFN  of  the  subset  definition  processor. 
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BOUNDARY  DEFINITION  SUBSET  MATRIX 


File:  BXTRRNF 

Index  Name:  BPKddda 

Type:  illXED 

Dimension : where  M = (NTmiher  of  nodes  in  the  ordered 

suhset  + 3)/4 

auxiliary  ID:  Word  1:  EXTRRNF 

Word  2:  The  inatrix  index  name 

Words  3-10:  Zero 

Elements:  The  node  inr.errial  id*s  are  stored  4 per  word  in 

the  order  specilied  on  the  subset  detinition 
command  (storaye  is  left  to  right,  word  1 
to  word  III) 

generation:  Progrcun  bXCON  of  the  extract  processor. 
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FLEXAIP  DATA  CASE  CONTROL  MATFIX 


File; 

Index  Name : 
Type; 

Diinensions : 

Auxiliary  ID : 

Elenierjt  s; 

Item  1 ; 

Itein  2; 

Item  3 : 
Item  4 : 

Item  5; 


FLEXPNF 


xxxxx 

MIXED 


INKVAL+NALT+11)  *1  where  NKVAL  is  the  number  of 
output  generalized  air  force  matrices  {the  number 
of  output  K-values)  and  WALT  is  the  number  of 
altitudes  * 


Word  1 : 

Word  2 ; 

Word  3; 
Words  3-10; 


FLEXPNF 

Matrix  index  name 
MACH,  Mach  number 
Zero 


Items  1-6  each  contain  2 packed  30  bit  integers 
defined  as  follows; 


Bits  59-30; 
Bits  29-0: 

Bits  59-30: 

Bits  29-0: 

Bits  59-30; 
Bits  29-0; 

Bits  59-30; 

Bits  29-0: 

Bits  59-30: 


The  number  of  constants  (2) 

Pointer  to  the  row  containing  the 
first  constant  (7) 

The  number  of  output  K-values 
(NKVAL) 

Pointer  to  the  row  containing  the 
first  K- value  (12) 

The  number  of  Mach  numbers  (1) 

Pointer  to  the  row  containing  the 
Mach  number  (9) 

The  number  of  problem  size  numbers 
(1) 

Pointer  to  the  row  containing  the 
problem  size  number  (10) 

The  number  of  matrix  size  numbers 
(1) 


90.1 


Item  6: 

Item  7: 
Item  8 : 
Item  9: 
Item  10: 
Item  11: 


Generation: 


Bits  29-0:  Pointer  to  the  row  containing  the 

matrix  size  number  (11) 

Bits  59-30:  The  number  of  altitudes  (HALT) 

Bits  29-0:  Pointer  to  the  row  containing  the 

first  altitude 

BREF,  Reference  length  for  the  reduced  freguency 
SPAN/2 

MACH,  the  Mach  number 
NMODES,  the  number  of  modes 

2*NMODES*NMODES,  the  size  of  the  generalized  air 
force  matrices 

Items  12  - (NKVAL+11)  contain  the  NKVAL  output  K- 
values  for  which  generalized  air  forces  are 
prepared. 

Items  (12+NKVAL)- (NKVAL+NALT+11)  Contain  the  NALT 
altitudes  for  which  generalized  airforce  matrices 
are  output. 

Program  FLEXAIR  of  the  residual  flexibility 
processor. 


90 . 2 


GENERALIZED  AIRFOPCE  MATRIX 


File ; 

Index  Name : 
: 

pimensions ; 


Auxiliary  ID : 


Elements; 


Generation : 


FLEXRNF 

xxxxxyy 


REAL 


(2*NMODES) ♦NMODES  (NMODES*NMODES  complex)  where 
NMODES  is  the  number  of  mode  shapes. 


Word  1 : 

Word  2 : 

Word  3: 

Word  4: 
Words  5-10; 


FLEXRNF 

Matrix  index  name 
Mach  Number 
BREF 
Zero 


Element  (i, j)  represent  the  force  on  the  ith  co- 
ordinate resulting  from  unit  oscillatory  motion  of 
the  jth  coordinate,  divided  by  (”V2)pV2  where  p 
= air  density,  V = velocity. 

Program  FLEXAIR  of  the  residual  flexibility 
processor . 
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FLUTTER  EIGEN SOLUTION  DATA  MATRIX 


File;  FLUTRNF 

• F iup  V j w 

Type;  MIXED 

Diniensions ; (NT0T*  1 ) where ; 

NT0T  = 32  + NEL  + NRFE  * (2  + 4*NEL) 

NEL  ==  Number  of  elements  in  retention  vector 
set 

NRFE  = Number  of  non  zero  eigenvalues 
(NRFE  < NEL) 

Auxiliary  ID;  Word  1;  FLUTRNF 

Word  2;  Fiupvjw 

Words  3-10;  Zero 

Elements;  This  matrix  contains  the  eigenvalues,  normal 

eigenvectors  and  adjoint  eigenvectors  at  one  of 

the  user  specified  reduced  frequencies. 

Item  1-8:  8 word  user  case  title. 


Item  9-16;  8 word  changeset  title. 

Item  1 7:  Run  data 

Item  18;  Problem  identifier  iupvj 

Item  19:  Number  of  degrees  of  freedom 

Item  20;  Mach  number 

Item  21;  Non  zero  simulation  density 

Item  22:  Reference  length 

Item  23:  Units  system  for  input  data 

Item  24:  Retention  vector  set  number 

Item  25:  Number  of  elements  in  the  retention  set  (NEL) 
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Itero  26-(25+NEL)  : 

Element  numbers  of  the  retention  set 
Item  (26  + NEL)  : 

Altitude 
Item  (27  + NEL)  : 

Number  of  non  zero  eigenvalues  (NPFE) 

Item  {28fNEL) : 

Reduced  freguency 
Item  (29  + NEL)  : 

Index  for  eigenvalues  at  this  k value 
Item  (30  + NEL)  - (29+NEL+NFFE>*'2)  : 

Complex  non  zero  eigenvalues 
Item  (3C*+nEE+2*NRFE)  : 

Index  for  norinal  eigenvectors  at  this  k value. 
Item  (31+NEL+2*NRFE)  ^ (30+NEL+2*NRFE+2*NEL*NRFE)  : 

Complex  normal  eigenvectors 
Item  (31 +NEL+2*NRFE+2*NEE*NRFE) I 

Index  for  adjoint  eigenvectors  at  this  k value. 
Item  (32+NEL+2*NRFE+2*NEL*NRFE)  - (32+NEL+2*NRFE+4*NEL*NRFE) : 
Complex  adjoint  eigenvectors 
Generation : Program  FLUSOL  of  the  flutter  processor. 
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FLUTTER  OUTPUT  CONTROL  DRTA  MATRIX 


File; 

Index  Name; 
Type; 

Diirensions ; 

Auxiliary  ID; 
Elements ; 

Item  1 ; 

Item  2; 


FLUTRNF 

FLBCij 

MIXED 

(NWDST+1)  where  NWDST  = 2*  (number  of 
problems  solyed)  +1 

Words  1-10;  Zero 

Number  of  flutter  problems  successfully  completed 
for  this  case  (NWDS) 

Bit s 5 9 - 48 ; Reserved 

Bits  47-42;  Case  Number 

Bits  41-36;  Changeset  number 

Bits  35-30;  Retention  set  number 


Bits  29-24;  Altitude  number 
Bits  23-18;  Condition  number 

Bits  17-0:  Reserved 

Item  2 is  repeated  for  all  problems  solved 
(NWDS  words) 

Item  (NWDS+2)  ; 


Altitude  of  first  probleii 

Item  (NWDS+2)  is  repeated  for  all  problems  solved 
(NWDS  words) . The  latter  portion  of  this  matrix 
is  used  in  the  flutter  c^timization  module. 

Generation;  Program  FLUSOL  of  the  flutter  processor. 
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FLUTTER  PLOT  CONTROL  MATRIX 


File;  FLUTRNF 

Index  Name;  FPiupvj 

Ty^e;  MIXED 

Diniensions : NPCOT  * 1 where; 

NPGOT  s 22  + NMODES 

NMODES  = Number  of  degrees  of  freedom 

Auxiliary  ID;  Word  1;  FLUTRNF 

Word  2;  FPiupvj 

Words  3-10;  Zero 

Elements:  The  matrix  contains  the  general  data  required  for 

producing  v-g  and  V-f  plots  for  the  specified 
altitude.  The  plot  data  is  contained  in  the 
matrix  FPiupvjx  where  x is  the  partition  number. 

Item  1-8:  8 word  user  title 

Item  9;  Fun  date 

Item  10;  Problem  identifier 

Bits  59-30;  Reserved 

Bits  29-24;  Condition  number 

Bits  23-18;  Altitude  number 

Bits  17-12;  Retention  set  number 

Bits  11-6;  Changeset  number 

Bits  5-0;  Case  number 

Item  1 1:  Number  of  degrees  of  freedom 

Item  1 2;  Mach  number 

Item  13;  Number  of  unique  reduced  frequencies 
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Item 

14; 

Altitude 

Item 

15; 

Reference 

length 

Item 

16; 

Units  system 

Tteir 

17; 

Number  of 

eigenvalues 

found  (N) 

Item 

18: 

Total  number  of  rsduced  frequencies 

Item 

19: 

Number  of 

partitions 

of  plot  data  matrix 

Item 

20: 

Not  used 

Item 

21; 

Retention 

vector  set 

number 

Item 

2 2; 

Number  of 

elements  of 

retention  set  (NEL) 

Item 

2 3- 

(22+NEL)  ; 

Degrees  of  freedom  retained 

Generation:  Program  FLUSOL  of  the  flutter  processor. 
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FLUTTER  PLOT  DATA  tiATRIX 


File:  FLUTRNF 

Index  Name:  FFiupvjx  where  x is  the  record  number 

Type : MIXED 

Dime ns ions;  NPTOT  * 1 where 

NPTOT  = NRFB  ♦ (2  + 2*N) 

NRFB  Number  of  reduced  frequencies  in  this 
partition 

N = Number  of  eigenvalues 

Auxiliary  ID:  Word  1 ; FLUTRNF 

Word  2:  FPiupvjx 

Word  3-10:  Zero 

Element s:  The  matrix  contains  the  plot  data  for  generating 

V-g  and  V-f  plots.  One  or  more  records  may  be 
generated  for  each  altitude. 

Item  1 : Reduced  frequency 

Item  2:  Flag  (=1)  for  original  reduced  frequency 

Item  3-{2  + 2*N)  : 

Complex  eigenvalues  of  V-g  solution 

Item  (3+2*N) - (NRFB* {2+2*N) ) : 

Items  1-(2+2*N)  are  repeated  for  all  NRFB  reduced 
frequencies. 

Generation:  Program  FLUSOL  of  the  flutter  processor. 
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File: 

Index  Name : 
Type : 

Dimensions ; 


Auxiliary  ID ; 

Elements : . 

Items  1-8: 
I terns  9- 1 6 
Item  17: 
Item  18: 
Item  1 9: 
Item  20: 
Item  21: 
Item  2 2: 
Item  2 3: 


FLUTTER  OUTPUT  PRINT  DATA  MATRIX 


FLUTRNF 

FRiupvj 

MIXED 

NTOT  * 1 where: 

NT0T  = 45+NM0DES+NFLM0DE* (EXP) 

EXP  - 9»IGC+  {IVECA+IVECB«NEL+IVECC*NEL)*(12  + 6*NEL) 

IGC  = Number  of  crossing  levels 

IVECA  = Flag  for  eigenvalues  at  flutter 

IVECB  - Flag  for  normal  vectors  at  flutter 

IVECC  = Flag  for  adjoint  vectors  at  flutter 
NEL  = Number  of  elements  in  retention  set 

excluding  rigid  body,  oscillatory  and 
zero  eigenmodes. 

NFLMODE  = Total  number  of  crossings 
NMODEs  = Number  of  degrees  of  freedom 

Word  1:  FLUTPNF 

Word  2:  FRiupvj 

Words  3-10:  Zero 


8 word  user  case  title 
: 8 word  user  changeset  title 
Run  date 

Problem  identifier  iupvj 
Number  of  degrees  of  freedom 
Mach  number 
Checkout  print  flag 
Matched  point  solution  index 
Number  of  altitudes 
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Item 
Item 
Item 
Item 
Item 
Item 
Item 
Item 
Item 
Item 
I tern 
Item 
Item 
Item 
Item 
Item 

Item 

Item 

Item 


24;  Number  of  Laguerre  iterations 

25:  Still  air  mode  solution  index 

26:  Units  system  for  input  data 

27:  Plot  flag 

28;  1^7  character  name  of  mass  matrix 

29:  1-7  character  name  of  stiffness  matrix 

30:  5 character  name  of  airforce  matrix 

31;  Number  of  reduced  frequencies 

32:  Non  zero  simulation  density 

33:  Flutter  envelope  minimum  speed 

34;  Flutter  envelops  maximum  speed 

35:  Flutter  envelope  miminum  frequency  (Hz) 

36;  Flutter  envelope  maximum  frequency  (Hz) 

37:  Retention  vector  set  identifier 

38;  Number  of  elements  in  the  retention  vector 

3 9-  ( 38  + NEL)  ; 

Element  numbers  in  the  retention  vector 
(39+NEL): 

Altitude 
(40+NEL)  ; 

Airspeed 

(41+NEL); 

Mass  ratio 
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Item  (42+NEL) : 

Number  of  damping  levels  (IGC) 

Item  (43+NEL) ; 

Number  of  "crossings"  in  this  matrix  (NFLMODE) 
Item  {44  + NEL)  : 

First  damping  level 
Item  (45+NEL) ; 

Second  damping  level 
Item  (46+NEL) : 

Third  damping  level 
Item  (47+NEL) : 

Damping  level  (g)  (GLEV) 

Item  (48+NEl): 

Mode  number 
Item  (49+NEL)  : 

Peduced  frequency  (k) 

Item  (50+NEL): 

Speed  index  (FSI) 

Item  (51+NEL): 

Frequency 
Item  (52+NEL)  : 

Airspeed 
Item  (53+NEL) : 

3g/3k 
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Item  (54+NEL)  : 

3FSI/9g 
Item  (55+NEI) : 

Pointer  to  the  beginning  of  data  for  the  next 
crossing . 

Items  (47+NEL)  to  (55+NEL)  are  repeated  for  each 
crossing  (NFLMODE  modes) 

The  items  following  are  included  in  this  matrix  if 
eigenvalues,  normal  and/or  adjoint  eigenvectors 
are  requested  at  flutter.  These  items  are  omitted 
for  non  zero  damping  levels. 

Item  (56+NEL): 

Index  for  eigenvalues  at  flutter  (IVECA) 

Item  (57+NEL) : 

Peal  part  of  eigenvalues  at  current  k value 
Item  (58+NEL) : 

Imaginary  part  of  eigenvalues  at  current  k value 
Item  (59+NEI): 

Current  reduced  frequency  (k  value) 

Items  (56+NEt)  - (59+NEL)  are  repeated  for  the 
previous  and  flutter  reduced  frequenGies. 

Items  (60+NEL)  : 

Index  for  normal  eigenvectors  at  flutter  (IVECB) 
Iteirs  {61+NEL)  - (63+NEL)  : 

Complex  eigenvalus  and  current  reduced  frequency 
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Items  (64+NEL)  - (63  + 3*NEL)  ; 

Normal  eigenvectors  at  current  reduced  frequency 

Items  (60+NEL)  - (63+3*NEL)  are  repeated  for  the 
previous  and  flutter  reduced  frequencies.  For  the 
adjoint  eigenvectors  at  flutter,  the  items 
(60+NEL)  - (63+3*NEL)  are  repeated  at  the  current, 
previous  and  flutter  reduced  frequencies. 

Generation ; Program  FLUSOL  of  the  flutter  processor. 
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INTERPOIATION  COEFFICIENT  MATRIX  FOR  SDBFSPLINE 


File:  INTERNF 

Index  Name : Cddd 

Type : MIXED 

Dimensions:  M ♦ 1 where: 

M = 17*2NIPTS+(NIPTS+3)  * (NCOLS  + 2) +NSK 

NIPTS  = NiHnber  of  input  points 

NCOLS  - MC»LN  - MCOL1  + 1 

NSK  = 0,  When  INDS  = 0 

= 1,  when  INDS  = 1 

= NIPTS  when  INDS  = 2 

Auxiliary. ID:  Word  1;  INTERNF 

Word  2:  Cddd 

Word  3:  ITx 

Word  4:  ITy 

Word  5:  ITz  DOF  indicators 

Word  6:  IRx 

Word  7 : IRy 

Word  8:  IRz 

Word  9:  Z - location  of  plane 

Word  10:  Zero 

Elements: 

Item  1;  M,  the  number  of  items  in  this  matrix 

Item  2:  lOHSUPFSPLINE 

Item  3:  IPOINT,  pointer  to  the  transformation  matrix,  (=0 

- no  transformation  matrix) 

Item  4:  MCOLS,  total  number  of  modes 

Item  5:  MCOL1,  modes  1 thru  MCOLI  will  be  zero  on  output 

modes 


Item  6:  MCOLN,  (MCOLN-MCOL1+1 ) is  the  number  of  input 

modes  and  modes  MCOLN+1  thru  MCOLS  will  be  zero  on 
output 
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Item 

7: 

NIPTS,  number  of  input  points 

Item 

8: 

14+NSK,  pointer  to  input  points  x,  y coordinates 
(NPCOOR) 

Item 

9; 

14+NSK+2*NIPTS+2+ (NIPTS+3) , pointer  to  first 
spline  coefficient  (NPCOEF) 

Item 

10: 

XBAR,  X eg  location 

Item 

11: 

YEAR,  y eg  location 

Item 

12; 

COST,  cosine  of  the  rotation  angle 

Item 

13: 

SINT,  sine  of  the  rotation  angle 

Item 

14: 

RGU,  Ru  (radius  of  gyration) 

Item 

15: 

RGV,  Rv  (radius  of  gyration) 

Item 

16: 

INDS,  Smoothing  indicator 

0- -no  smoothing 

1- '»applies  to  all  input  points 


Item  17-NPCOOP: 

SK  values  if  present 

Item  (NPCOOE) - (NPCOOR+2*NIPTS)  : 

U,  V transformed  representation  of  input  points 

Item  (NPCOOF+2*NIPTS+1 ) * (NPCORF- 1 ) : 

Scratch  area  of  2*  {NIPTS+3) 

Item  (NPCORF)  - (NPCOEF+N)  : 

Spline  coefficients  where 
N = (NIPTS+3) *NCOLS-1 

Item  ( NPC  OEF + N + 1 ) - (NPCOEF +N + ITRAN)  : 

Transformation  matrix  location  (if  specified) 
where  ITRAN  = 12  if  matrix  exists 

= 0 if  matrix  does  not  exist 
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Item  (NPCOEF+N+ITRAN+1) ; 

10HSURFSPLINE 

Generation;  Program  SURFSPL  of  the  interpolation  processor. 
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IHTERPOIATION  COEFFICIENT  MATRIX  FOR  MOTIOISIAXIS 


File: 

INTERNP 

Index  Name: 

Cddd 

Type: 

MIXED 

Dimensions : 

M ♦ 1 where: 

M != 

NMADP  = 
NSEG 
NMS 

NCOLS  - 

9+4  *NMADP+6  *N  SEG+ NMS+ 6 *NMS*N  COLS+  3 ♦NCOLS 
Number  Of  motion  axis  definition  points 
NMADP- 1 

Nximber  of  motion  stations  (input  points 
MCOLN-MCOL1 + 1 

Auxiliary  ID: 

Word  1: 
Word  2: 
Word  3: 
Word  4 : 
Word  5: 
Word  6: 
Word  7: 
Word  8: 
Word  9 : 
Word  10: 

INTERNF 

Cddd 

ITx 

ITY 

ITz  DOF  indicators 

IRx 

IRy 

IRz 

z — location  of  plane 
Zero 

Elements: 


Item  1:  M,  the  number  of  items  in  this  matrix 

Item  2:  10HMOTIONAXIS 

Item  3:  IPOINT,  pointer  to  the  transformation  matrix, 

(=0- — no  transformation  matrix) 

Item  4:  MCXDIjS,  total  number  of  modes 

Item  5:  MCX5L1,  modes  1 through  MCOL1  will  be  zero  on 

output 

Item  6:  MCOLN,  the  number  of  input  modes  and  modes  MCOLN+1 

through  MCOLS  will  be  zero  on  output 

Item  7:  NMADP,  number  of  motion  axis  definition  points 
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Item  8:  NMS,  number  of  motion  stations 

Item  9- (8+NMADP) : 

XMA,  x-coordinates  of  the  moticMi  axis  definition 
points 

Item  (8+NMADP4-1)-(8+2*NMADP)  ; 

XMA,  y-coordinates  of  the  motion  axis  definition 
points 

Item  {842*NMADP+1) - (8  + 3*NMADP)  ; 

DYDXRL,  slope  dy/dx  of  the  reference  lines  through 
the  definition  points 

Item  (8+3*NMADP+1) - {8+4*NMADP) : 

SMA,  arc  length  along  motion  axis  for  the  i-th 
def inition  points 

Item  (8  + 4tNMADP  + 1 ) - ( 8 + 4 *NMADP+NSEC)  : 

XMAP,  X mapping  point  for  the  i-th  segment 
Item  {8+4*NMADP+NSEG+1} - (8+4*NMADP+2*NSEG) : 

YMAP,  y mapping  point  for  i-th  segment 
Item  (8+4*NMADP+2*NSEG+ 1) - (8+4*NMADP+3»NSEG) : 

Co,  cubic  coefficient  for  the  i-th  segment 
Item  (8+4*NMADP+3*NSEG+1)  -(8+4>»‘NMADP+4*NSEG)  : 

Cl,  cubic  coefficient  for  the  i-th  segment 
Item  (8+4*NMADP+4*NSEG+1) - (8+4*NMADP+5*NSEG) : 

Cj,  cttbic  coefficient  for  the  i-th  segment 
Item  (8+4*NMASP+5*NSEG+  1)  - (8+4»NMADP+6*NSEG)  : 

C3*  cixbic  coefficient  for  the  i-th  segment 
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Item  (8+4^NMADP-»-6*NSEGH)- (8  + 4*NMADP+6*NSEG+NMS)  ; 

Sms,  arc  length  from  first  node  to  motion  stations 

The  next  block  of  data  contains  the  modal 
displacements  at  the  i-th  input  point  for  the  j- 
th  mode  . {Nl=8+4*W4ADP+6mSEG+NMS)  . 

I tern  (N 1 + 1 ) - (N 1 +NMS*NCOLS)  : 

TZ 

Item  {N1+NMS*NC0LS+1) -{N1+2*NMS*NC0LS)  t 
RX 

Item  (N1+2*NMS*NC0LS+ 1)  - (N1  + 3*NMS*NG0LS)  : 

RY 

Item  (N 1+3*NMS*NC0LS+ 1 ) - (N1  + 4 *NMS*NCOLS) : 
dTz/ds 

Item  (N1+ 4^5®4S^NCOLS+ 1 ) - {n1  + 5*NMS*NC0LS)  ; 
dRx/ds' 

Item  {N1+5*NiyiS*NC0LS+ 1)  - (N1  + 6*NMS*NC0I.S)  : 
dRy/ds 

Item  (M1+1) -(M1  + 3*NC0LS)  : 

Scratch  area  where  M1=N1  + 6*1®1S*NC0LS 

I tern  (M 1 + 3 *NCOLS+ 1 ) - (Ml + 3 ♦NCOLS+ITRAN) : 

ITRFN  followed  by  the  transformation  matrix 

location  (if  spectified) 

where  ITRAN  = 12  is  matrix  exists 

= 0 is  matrix  does  not  exist 

Item  (M1+3*NC0LS+ITRAN+t)  : 

10HMOTIONAXIS 

Generation:  Pregram  MOTIONA  of  the  interpolation  processor. 
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INTEPPOLATION  COEFFICIENT  MATRIX  FOR  MOTIONPT 


File: 

INTEFNF 

Index  Name: 

Cddd 

Type: 

MIXED 

Dimension: 

M*1  where  M= 

9+6* (MCOLN-MCOL1+1) +ITRAN+1 

Auxiliary  ID: 

Word  1: 

Word  2: 

Word  3: 

Word  4: 

Word  5: 

Word  6 : 
Word  7: 

Word  8 : 
Words  9-10: 

INTERN F 
Cddd 
ITx 
ITy 

ITz  DOF  indicators 

IRx 

IRy 

IRz 

Zero 

Elements: 

Item  1 : M,  number  of  items  in  this  matrix 


Item  2 : 
Item  3: 

Item  U: 
Item  5: 

Itemi  6 : 
Item  7: 


8HMOTIONPT 

IPOINT,  pointer  to  the  transformation  matrix  (=0' — 
no  transformation  matrix) 

MCOLS,  total  number  of  output  modes 

MCOL1,  models  1 through  MCOLI  will  be  zero  on 
output 

MCOLN,  (MCOLN-MCOL 1 + 1 ) is  the  number  of  input 
modes  and  modes  MCOLN+1  through  MCOLS  will  be  zero 
on  output 

X,  reference  point  x- coordinate 


Item  8 ; 


Y,  reference  point  y- coordinate 


Item  9: 


Z,  reference  point  z- coordinate 
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Iton  10;  TX,  translation  in  X 

Item  11:  TY,  translation  in  Y 

Item  12:  TZ,  translation  in  Z 

Item  13:  RX,  rotation  in  X 

Item  14:  RY,  rotation  in  Y 

Item  15:  RZ,  rotation  in  Z 

Item  16-(9+6*NCOLS) ; 

The  translation  and  rotations  are  repeated  for 
each  mode.  {NCOLS=NCOLN-MCOL1+1) 

Item  (9+6»NCOLS+1)-(9+6*NCOLS+ITRAN)  : 

I TRAN  followed  by  the  transformation  matrix 

location  (if  specified) 

where  ITRAN  = 12  if  matrix  exists 

= 0 if  matrix  does  not  exist 

Item  (9+6*NCOLS+ITRAN+1) ; 

8HM0TI0NPT 

Generation;  Program  MOTIONP  of  the  interpolation  processor. 
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INTERPOLATION  COEFFICIENT  MATRIX  POP  POLYNOMIAL 


File; 


INTERNF 


Index  Name : 
Type; 

Dimension; 
Auxi liarv  ID; 


Elements ; 
I-’-em  1 ; 
Item  2; 
Item  3; 

Item  4; 
Item  5; 

Item  6 ; 
Item  7; 


Cddd 


MIXED 

M*1  where  M=7+N*NCOLS+1 


Word  1 ; 

Word  2; 

Word  3; 

Word  4 ; 

Word  5; 

Word  6 ; 

Word  7; 

Word  8; 
Words  9-10; 


INTERNF 

Cddd 

ITx 

ITy 

ITz 

IRx  DOF  indicators 

IRy 

IRz 

Zero 


M,  number  of  items  in  this  matrix 
10HPOLYNOMIAL 

IPOINT,  pointer  to  the  transformation  matrix 
<=0--no  transformation  matrix) 

MCOLS,  total  number  of  modes 

MCOLI,  modes  1 thru  MCOLI  will  be  zero  on 
output 

MCOLN,  (MCOLN-MCOL 1 1 ) is  the  number  of  input 
modes  and  modes  MCOLN+1  thru  MCOLS  will  be  zero 
on  output 

IDEG,  the  highest  degree  of  polynomial 


Item  8-  (7+N)  : 


Polynomial  coefficients  for  mode  1 where 
N=  £ (IDEG+1)  ♦(IDEG+2)  }/2 
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I>ein  (8+N)  - (7+N+NCOLS)  : 


The  coefficients  are  repeated  for  each  mode. 
(NCOLS=NCOLN-MCOL1 +1 ) , 

TteiP  (7+N*NCOLS+1 ) : 

10HPOLYNOMIAL 

Generation : Program  POLY  of  the  interpolation  processor. 
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INTEBPOLATION  COEFFICIENT  MATRIX  FOB  BEAMSPLINE 


File;  INTEPNF 

Index  Name;  Cddd 

Type;  MIXED 

Ditriensions;  M * 1 where; 

M = 1 1+eX'NNODES+l  3*NBEAM+  ( (INDC+3)  /2)  *2*NNODES*NCMOD 
NNODES  = Number  of  nodes 

NBEAM  = Number  of  beams 

INDC  = Indicator  for  rotation  routine 

==  1,  X- rotation 

= 2,  y- rotation 

= 3,  both  X-  and  y-rotations 

NCMOD  - Number  of  nodes 

Auxiliary  ID;  Word  1 : INTERNE 

Word  2;  Cddd 

Word  3 : ITx 

Word  4 ; ITy 

Word  5;  ITz 

Word  6;  IRx  DOF  indicator 

Word  7 ; IRy 

Word  8 ; iRz 

Word  9;  Z - location  of  plane 

Word  10:  Zero 

Elements: 

Item  1 : M - number  of  elements  in  this  matrix 

Item  2;  10HBEAMSPLINE 

Item  3:  IPOINT  - Pointer  to  tranf ormation  matrix 

= 0,  no  transformation  matrix 

“ Item  9+N+1  - tranf ormation  matrix 
location. 

Item  4;  NCOLS  - total  number  of  modes 

Item  5;  MCOL1  - modes  up  to  MCOL1  but  not  including  MCOL1 

are  zeros. 
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Item  6:  MCOLN  - (MCCLN-MCOL1+1)  is  the  number  of  input 

modes.  Modes  MCOLN+ 1 through  MCOLS  are  zeros. 

Item  7:  NPTS,  the  sum  of  the  number  of  points  defining  all 

beams  NPTS  > 4 

Item  8:  NBMS,  the  total  number  of  beams  defined  for  the 

analysis  NBMS  >2 

Item  9:  INDC,  indicator  for  retained  freedoms  present  in 

this  array. 

0,  TZ  only 

1,  TZ  and  PX 

2,  TZ  and  RY 

3,  TZ,  RX,  and  BY 

Item  10-15:  Peserved  for  future  use. 

Item  1 6- ( 1 5 + NBMS+ 1 ) : 

Beam  pointer  array,  the  I-th  element  of  this  array 
points  to  the  elements  of  other  arrays 
Gorresponding  to  the  first  point  of  the  I-th  beam 
specified. 

Item  (15  + NBMS  + 2) - (15+2*NBMS  + 1)  : 

Beam  extrapolation  code  array,  the  I-th  element  of 
this  array  contains  the  extrapolation  code  for  the 
I-th  beam. 

Item  (15+2*NBMS+2)  - (1 5+2+NBMS+NPTS+1) : 

Input  point  Y-coordi nates. 

Item  (15+2*NBMS+NPTS+2)  - (1 5+2*NBMS+2*NPTS+1) : 

Arc  length  array 
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Item  (15+2*NBiyiS  + 2*NPTS+2)  - (1  5+2*NBMS+2*NPTS+NSEG+ 1 ) ; 

CO,  the  first  cubic  coefficient  for  the  cubic 
splines  defined  on  the  beam  segments. 

NS EG  = NPTS  - NBMS 

Item  (15  + 2*NBMS+2*NPTS4-NSEG+2)  - {15+2*NBMS  + 2*NPTSt2»NSEG+1)  : 

Gl,  the  second  cubic  coefficient  for  the  cubic 
splines  defined  on  the  beam  segments. 

Item  (15+2*NBMS+2*NPTS+2*NSEG+2)-  (15  + 2*NBMS+2NPTS  + 3*NSEG+1)  : 

C2,  the  third  cubic  coefficient  for  the  cubic 
splines  defined  on  the  beam  segment. 

Item  (15+2*NBMS+2*NPTS+3*NSEG+2J - (1 5+2»NBMS+2*NPTS+4*NSEG+1 ) : 

C3,  the  fourth  cubic  coefficient  for  the  cubic 
splines  defined  on  the  beam  segment. 

Item  (15  + 2 *NBMS+  2 ♦NPTS+  4*  NSEG+  2 ) - ( 1 5 + 2 * NBMS + 2 *NPTS + 4*NS  EG+ 
NDEF+T)  : 


Z - translation  mode  shapes. 

NDEF  = NPTS  * number  of  modes. 

Item  (15+2*NBMS+2»‘NPTS+4*NSEG+NDEF+2)-  (1 5 + 2*NBMS+2*NPTS  + 4* 
NSEG+2*NDEF+1)  : 

2-rotation  (slopes)  mode  shapes. 

Item  (15+2*NBMS+2*NPTS+4*NSEG+2*NDEF+2)- (15+2*NBMS+2*NPTS+ 
4*NSEG+3*NDEF+1)  ; 

X = translation  mode  shapes. 

Item  (15+2*NEMS+2*NPTS+4*NSEG+3*NDEF+2)_ (15+2*NBMS+3*NPTS+ 
4*NSEG+4*NDEF+1) : 

X - rotation  mode  shpaes. 

Item  (15+2*NBMS+2*NPTS+4*NSEG+4*NDEF+2)- (15+2*NBMS+2*NPTS+ 
4*NSEG+5*NDEF+1)  : 

Y - translation  mode  shapes. 
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Item  (15+2*NBMS+2*NPTS+4*NSEG+5*NDEF+2)- (1 5+2*NBMS+2*NPTS+ 
4*NSEG+6*NDEF+1)  : 

Y - rotation  mode  shapes. 

Item  (15  + 2*NBMS+2>I'NPTS+4*NSEG>6*NDEF+2)-  (15  + 2*NBMS+2*NPTS+ 
4*NSEG+6*NDEF+15*NBMS+1) ; 

Scratch  area  for  temporary  storage 

Item  (15+2*NBMS+2*NPTS+4*NSEG+6*NDEF+15*NBMS+2) : 

10HSURFSPLINE 

Program  BEAMSPL  of  the  interpolation  processor. 
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INTERPOLATION  TABLE 


File : 

Index  Name: 
T2£e: 

Dimensions ; 

Auxiliary  ID : 

Elements: 

Item  1: 
Item  2: 
Item  3 : 

Generation : 


INTEPNF 

INTABLE 

MIXED 

3*NCOEF 

Where  NCOEF  is  the  number  of  coefficients 
generated  by  the  interpolation  utility  module 

Word  1:  INTERN F 

Word  2:  INTABLE 

Words  3-10:  Zero 

Each  column  of  this  matrix  is  associated  with  a 
coefficient  matrix.  A typical  column  contains: 

Coefficient  matrix  index  name 

Number  of  words  in  the  coefficient  matrix 

Number  of  modes  contained  in  the  coefficient 
matrix 

Program  SURFSPL,  MOTIONA,  MOTIONP,  POLY,  or 
BEAMSPL  of  the  interpolation  module. 
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SPECIFIED  DISPLACEMENT  MATRIX 


File:  LOADRNF 

Index  Name;  DAOOIba,  DAOOZba,  DA999ba 

Type;  MIXED 

Dimensions:  N*1  where  N equals  the  block  size  (default  3000) 

Auxiliary  ID:  Word  1 : LOADRNF 

Word  2;  The  matrix  index  name 

Words  3-10:  Zero 

Elements  The  first  word  in  each  block  consists  of  a keyword 

for  merge; 

4LDISP  OP  10000B 

The  remaining  elements  consist  of  word  pairs 
defining  the  specified  displacement  to  be  merged. 

Item  i:  Bits  59-48:  Internal  loadcase  number 

Bits  47-36:  Internal  node  number 

Bits  35-30:  Freedom  number 


Bits  29-0:  Zero 

Item  i+1;  Value  of  displacement 
Generation : Program  DISP  of  the  loads  processor. 
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File : 

Index  Name 
Type ; 

Dimensions 

Auxiliary 

Elements; 

Item  1 
Item  2 
Generation 


LOAD  CASE  CORRESPONDENCE  TABLE 

LOADRNF 

DC00Rba 

MIXED 

; 11 *N  where  N is  the  number  of  load  cases 

ID:  Word  1;  LOADRNF 

Word  2;  DC00Rba 

Words  3-10;  Zero 

The  i-th  column  contains  the  following  data  for 
the  i-th  loadcase. 

: User  ID  for  internal  loadcase  i 

-11:  10  word  BCD  title  for  internal  loadcase  i 


Program  COOR  of  the  loads  processor. 
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ELEMENT  TEMPERATURE  MATRIX 


File:  LOADBNF 

Tnd€x_Name:  ELOOIba,  EL999ba 

Type : MIXED 

Dimensions i N * 1 where  N equals  the  block  size 

Auxiliary  ID;  Word  1:  LOADRNF 

Word  2;  The  matrix  index  name 

Words  3-10;  Zero 

Elements:  The  first  item  in  each  partition  consists  of; 

Bits  59-31:  Zero 

Bits  30-15;  Number  of  elements  in  this 

partition 

Bits  14-0;  First  element  in  partition 

The  remaining  items  consist  of  blocks  of  data 
associated  with  each  element  describing  the 
temperature  of  the  element  per  loadcase. 

Item  1 : Bits  59-54;  Element  type 

Bits  53-48;  Number  of  nodes 

Bits  47-30:  Number  of  loadcases 

Bits  29-15;  Total  number  of  words 

Bits  14-0;  Zero 

Item  2;  Bits  59-30;  Zero 

Bits  29-15;  Number  of  default  temperatures 

Bits  14-0;  Pointer  to  default  temperatures 
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Item  3 


Generation : 


(number  of  loadcases  +2) 

Bits  59-45:  Internal  loadcase 

Bits  44-30:  Zero 

Bits  29-15:  Number  of  temperatures 

Bits  14-0:  Pointer  to  loads 

Program  THERMEL  of  the  loads  processor. 
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ELEMENT  TEMPERATURE  CONTROL 


File:  LOADRNF 

Index  Name:  ELC0Nba 

Tijfie:  MIXED 

Diitensions;  N * 1 where  N equals  number  flexible  elements 

Auxiliary  ID:  Word  1 : LOADRNF 

Word  2:  ELC0Nba 

Words  3-10:  Zero 

Elements:  Pointers  to  element  temperature  matriees.  Word  i 

contains  the  following  data  for  the  ith  element. 

Bits  59-31:  Zero 


Bits  30-15:  Row  pointer 

Bits  14-0:  Block  number 

Generation:  Program  THERMEL  of  the  loads  processor. 
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COMPOSITE  ELEMENT  INITIAL  STRESS  MATRIX 


File: 

Index  Name : 
Type : 

Dimensions : 
Auxiliary  ID: 

Elements: 


LOADENF 

IBOOIba,  IB002ba,  IB999ba 

PEAL 

M*1  where  M < buffer  size  (default  3000) 

Word  1:  LOADRNF 

Word  2:  The  matrix  index  name 

Word  3;  Number  of  loadcases 

Words  4-10:  Z er  o 

The  stresses  for  one  or  more  elements  are  fully 
contained  in  one  partition  and  stored  as  follows 

(Element  i)  Stress  1 for  loadcase  1 

Stress  2 for  loadcase  1 

Stress  k for  loadcase  1 

Stress  1 for  loadcase  2 

Stress  k for  loadcase  n 

Where  k is  the  number  of  stresses  for  the  i-th 
element,  and  n is  the  number  of  loadcases. 


Generation 


Program  THERMU2  of  the  loads  processor 


COMPOSITE  ELEMENT 
INITIAL  STRESS  CONTROL  MATRIX 


File;  LQADRNF 

Index  Name;  IBCOIba 

Type;  MIXED 

Dimensions ; N^1  where  N - (Number  of  elemaits  + 1)/2 

Auxiliary  ID;  Word  1;  LOADRNF  , 

Word  2;  IBCOIba 

Word  3:  Number  of  loadcases 

Words  4-10 ; Zero 

Elements;  Item  i contains  information  about  internal 

elements  i and  N+i, 

Item  i:  Bits  59-45;  BLK  element  i 

Bits  44-30;  PTR  element  i 

Bits  29-15:  BLK  element  N+i 

Bits  14-0;  PTR  element  N+i 

Where: 

BIJC  = Partition  nrmber  of  the  initial  stress 
matrix  containing  the  stresses  for  the 
element 

PTR  = Pointer  to  the  first  row  of  stress 
data. 

If  all  30  bits  are  zero,  no  initial  stresses 
exist  for  the  element* 

Generation;  Program  THERMU2  of  the  loads  processor. 
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INITIAL  STRESS  MATRIX 


File:  LOADRNF 

Index  Name;  ISOOIba,  IS002ba,  IS999ba 

Type;  PEAL 

Dimensions;  M*1  where  M ^ buffer  size  (default  3000) 

Auxiliary  ID:  Word  1:  LOADRNF 

Word  2;  The  raatrix  index  name 

Word  3:  Number  of  loadcases 

Words  4-10;  Zero 

Elements:  The  stresses  for  one  or  more  elements  are  fully 

contained  in  one  partition  and  stored  as  follows; 

(Element  i)  Stress  1 for  loadcase  1 
Stress  2 for  loadcase  1 

Stress  k for  loadcase  1 
stress  1 for  loadcase  2 

m 

stress  k for  loadcase  n 

Where  k is  the  number  of  stresses  for  the  i-th 
element,  and  n is  the  number  of  loadcases. 

Generation:  Programs  THERMU,  THERMU2  and  THERMV  of  the  loads 

processor. 
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INITIAL  STRESS  CONTROL  MATRIX 


File:  LOADRNP 

Index  Name:  ISCOIba 

Type:  MIXED 

Dim^isions : N’*'1  where  N = (Number  of  elements  +1)/2 

Auxiliary  ID:  Word  1:  LOADRNP 

Word  2:  ISCOIba 

Word  3:  Number  of  loadcases 

Words  4-10;  Zero 

Elements ; Item  i contains  information  about  internal 

elements  i and  N+i- 

Item  i;  Bits  59-45;  BLK  element  i 

Bits  44-30;  PTR  element  i 

Bits  29-15;  BLK  element  N+i 

Bits  14-0:  PTR  element  N+i 

Where : 

BLK  = Partition  nximber  of  the  initial  stress 
matrix  containing  the  stresses  for  the 
element 

PTR  = Pointer  to  the  first  row  of  stress 

data . 

If  all  30  bits  are  zero,  no  initial  stresses 
exist  for  the  element. 

Generation;  Programs  THERMO,  THERMD2,  and  THERMV  of  the  loads 

processor . 
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NODAL  LOADS  MATRIX 


File ; 

Index  Name : 
Type; 

Dimensions : 
Auxiliary  ID ; 

Elements : 


Item  i : 


Item  i+1 : 
Generation : 


LOADRNF 

LAOGTba,  LA002ba,  LA999ba 

MIXED 

N*1  where  N equals  the  block  size  (default  3000) 


Word  1 : 

Word  2: 
Words  3-10; 


LOADRNF 

The  matrix  index  name 
Zero 


The  first  word  in  each  block  consists  of  a keyword 
for  merge: 

4LL0AD  OR  10000B 

The  remaining  elements  consist  of  word  pairs 
defining  all  nodal  loads  to  be  merged. 


Bits  59-48: 

Bits  47-36: 

Bits  35-30: 

Bits  29-0: 

Value  of  load 

Program  MUTHALD  of  the  loads  processor 


Internal  loadcase  number 
Internal  node  number 
Freedom  number 
Zero 
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LOADS  FRtaiDOM  ACTIVITY  VECTOR 


File;  LOADKNF 

Index  Name;  LFAVOba 

Type;  MIXED 

Dimensions  ; ( (N+3)/4)*1  wheie  N is  the  number  of  nodes - 

Auxlllairv  ID:  Word  1;  DATAKNP 

Word  2;  Li'AVOba 

Words  3-10:  Zero 

Elements:  Item  j consists  oi  4 jjacked  15  bit  integers.  The 

15  bits  are  associated  lett  to  right  with  the 
1 if teen  degrees  of  freedom  at  that  node.  A ”0“ 
bit  indicates  no  load  for  the  corresponding 
freedom.  A "I"  bit  indicates  a load  at  that 
freedom . 

Bits  5y-^45:  Node  4j-3 

Bits  44-30;  Node  4j-2 

Bits  29-13;  Node  4j-1 

Bits  14-0:  Node  4j 

Generation:  Program  FIN  of  the  loads  processor. 
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File: 

Index  Name : 
Type; 

Diitiensions ; 
Auxiliary  ID: 


Element:  s; 

Item  1 
Item  2 
Item  3 
Item  4 
Item  5 
Item.  6 
Generation 


APPLIED  LOADS  RESULTANT  MATRIX 

LOADFNF  ' 

RSULTba 

HEAL 

N*6  where  N equals  the  number  of  loadcases 

Word  1 ; LOADRNF 

Word  2 : RSULTba 

Words  3- 10;  Zero 

Row  i contains  information  about  the  i-th 
loadcase. 

Summation  of  Fx 


Summation  of  Py 
Summation  of  Fz 
Summation  of  Mx 
Summation  of  My 
Summation  of  Mz 

Program  MUTHALD  of  the  loads  processor. 
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AERODYNAMIC  CONTROL  MATRIX 


File: 

Index  Name; 
Type: 

Dimensions: 
Auxiliary  ID; 


Elemen-ts: 
Item  1 ; 

Item  2: 

I tem  3: 

Item  4: 

Item  5: 

Item  6: 
Item  7: 


MACHRNP 


ACMij 

MIXED 


1*(8  + number  of  Mach  numbers  + niraber  of  K-values) 


Word  1; 
Word  2: 
Word  3; 
Word  4; 
Word  5: 
Word  6: 
Word  7: 
Word  8: 
Word  9; 
Word  10 : 


MACHRNF 

ACMij 

Zero 

Reference  length  for  K values 

Mach  number 

Semispan 

Integration  tolerance 
Case  number 
Condition  nxiiriber 
Zero 


The  elements  of  this  matrix  are  as  follows: 
Bits  59-30;  Number  of  constants 


Bits  29-0: 
Bits  59-30: 
Bits  29-0: 
Bits  59-30: 
Bits  29-0: 
Bits  59-30: 
Bits  29-0: 
Bits  59-30: 
Bits  29-0: 


Locati(xi  of  the  first  constant 
Nuinber  of  K-values  (NKVAL) 
Location  of  the  first  K-value 
Number  of  Mach  numbers  (NMACH) 
Location  of  the  first  Blach  number 
Number  of  array  sizes 
Location  of  the  first  array  size 
Number  of  zero  filled  words 
Location  of  the  last  element 


Reference  length  for  K-values 
Semispan  of  planform  first  surface 
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Item  8-  (7+NKVAL)  : 

Array  of  K values 
Item  (8+NKVAL) -(7+NKVAL+NMACH)  : 

Array  of  Mach  numbers 
Item  8+NKVAL+NMACH: 

Number  of  modes  used 
I tern  9 +NK VAL+NMACH : 

Zero 

Generation:  Program  MODES  of  the  machbox  processor. 
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AERODYNAMIC  INFLUENCE  COEFFICIENT  N^ES  MATRIX 


File: 

Index  Name : 
Diniensions: 
Auxiliary  ID : 


Elements: 


Generation : 


MACHRNF 


ACNijkl 

MIXED 


2* (NVPAIC+1 +N)  where  NVPAIC  is  the  number  of 
spatial  velocity  potential  AIC  arrays  calculated 
and  N=1  if  subdivision  is  used  N=0  otherwise. 


Word  1 : 
Word  2: 
Word  3: 
Word  4: 
Word  5: 
Word  6 : 
Word  7: 
Word  8 : 
Word  9: 
Word  10: 


MACHRNF 
ACNnijkl 
K value 

Reference  length  for  K values 

Mach  number 

Semispan  value 

AIC  integration  tolerance 

Case  number 

Condition  number 

Zero 


The  first  item  of  row  1 contains  the  number  of 
velocity  potential  AIC  matrices  required  for  the 
given  conditions. 


Items  2 through  n of  row  1 give  the  AIC  index 
entry  number  of  the  required  matrices.  Row  2 item 
1 is  0.  All  Other  items  of  row  2 contain  the  size 
of  the  AIC  matrix  indicated  by  the  corresponding 
items  of  row  1, 


Program  VICMAIN  of  the  machbox  processor. 
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VELOCITY  POTENTIAL  AERODYNAMIC  INFLUENCE  COEfFICIENT  MATRIX 


File ; 

Index  Name ; 
Dimensions: 


Auxiliary  ID : 


Element  s: 
Generation; 


MACHRNF 

Aicceee 

1*nuraber  of  unigue  sending-receiving  box 
interactions  for  the  receiving  boxes  in  a plane  x 
unit  box  widths  above  the  plane  of  the  sending 
surface.  The  box  centers  of  the  plane  are  offset 
y unit  box  widths  for  the  box  centers  of  the  Mach 
box  grid  system. 

Word  1 : 

Word  2: 

Word  3; 

Word  4; 

Word  5: 

Word  6: 

Word  7; 

Word  8: 

Word  9: 

Word  1 0 : 


This  matrix  contains  the  velocity  potential  AIC 
array  as  described  for  matrix  AlCPeee  when  the 
sending  suface  boxes  do  not  lie  in  the  plane  of 
the  receiving  box.  The  upwash  and  sidewash  AIC 
array  must  be  calculated  for  this  situation. 

Program  VICMAIN  of  the  machbox  processor. 


MACHRNF 

AICCeee 

K-value 

Reference  length  for  K-values 
Mach  number 
Semispan  value 
AIC  integration  tolerance 
Maximum  block  size  of  the  un- 
compressed matrix. 

Offset  distance  in  box  width 
units 

Vertical  separation  in  box  width 
units 
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AERODYNAMIC  INFLUENCE  COEFFICIENT  INDEX  MATRIX 


File;  MACHRNF 

Index  Name:  AICINDX 

Type;  MIXED 

Dimensions;  NAIC*6  where  NAIC  - the  number  of  entries  in  the 

AIC  Table  of  Contents  array 

Auxiliary  IP;  Word  1 : MACHRNF 

Word  2;  AICINDX 

Words  3-10;  Zero  filled 

Elements;  This  matrix  contains  the  Table  of  Contents  for  all 

AIC  matrices  written  on  MACHRNF.  Each  row 
corresponds  to  a unique  set  of  AIC  matrices  and 
the  row  number  determines  the  last  three 
characters  (eee)  of  the  index  names.  For  row  i, 
the  AIC  set  may  consist  of  the  following 
combinations  of  matrices: 

a)  one  planar  AIC  matrix,  AlCCOOi 

b)  three  spatial  AIC  matrices  and  a pointer 
matrix 


AlCCOOi 

AlCWOOi 

AlCVOOi 

AICMOOi 

c)  one  planar,  three  spatial,  and  one  map  matrix 

AlCPOOi 

AlCCOOi 

AlCWOOi 

AlCVOOi 

AICMOOi 
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Itero  1 : 
Item  2: 
Item  3: 
Item  4; 
Item  5; 
Item  6: 


Generation; 


Each  row  contains  the  following  data  for  the 
corresponding  set  of  AIC  matrices; 

Mach  number 

K-value 

Integration  tolerance 
Size 

Horizontal  offset 
Vertical  separation 

Program  VICMAIN  of  the  machbox  processor. 
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AERODYNAMIC  INFLUENCE  COEFFICIENT  POINTER  MATRIX 


File; 

Index  Name : 
Type; 

Dimensions ; 
Auxiliary  ID : 


Elements: 


MACHRNF 

AICMeee 

MIXED 


2* (number  of  subdivided  rows  of  the  planform) 


Word 

1; 

MACHRNF 

Word 

2: 

AICMee  e 

Word 

3: 

K- value 

Word 

4: 

Reference  length  for  K values 

Word 

5: 

Mach  number 

Word 

6; 

Semispan  value 

Word 

7; 

Ale  integration  tolerances 

Word 

8; 

Maximum  block  size  of  un- 
compressed AIC  matrix 

Word 

9: 

Offset  distance  in  box  width 
units 

Word 

10: 

Vertical  separation  in  box  width 
units 

The  elements  of  this  matrix  are  pointers 
describing  which  elements  of  the  spatial  AIC 
matrices,  AICCeee,  AlCWeee,  and  AlCVeee,  have  been 
calculated.  This  matrix  must  be  present  to  use 
spatial  AIC's.  The  j-th  element  of  the  first  row 
indicates  the  first  sending  box  on  the  {j-1)th 
row.  (Rows  are  measured  forward  from  the  row  of 
the  receiving  box.  Boxes  are  counted  starting 
with  the  box  on  the  left  forward  Mach  cone.)  The 
j-th  element  of  the  second  row  indicates  the  last 
sending  box  on  the  (j-l)th  row  for  which  a 
coefficient  has  been  calculated. 


Generation ; 


Program  VICMAIN  of  the  machbox  processor 


PLANAR  AERODYNAMIC  INFLUENCE  COEFFICIENT  MATRIX 


File; 


MACHRNF 


Index  Name;  AlCPeee 

Type ; REAL 

Dimensions;  1* (number  of  unigue  sending- receiving  box 


interactions 

Auxiliary  ID ; Word  1 : 

Word  2 ; 

Word  3 ; 

Word  4; 

Word  5; 

Word  6; 

Word  7; 

Word  8 ; 

Word  9; 

Word  10; 


in  the  planform  plane) 

MACHRNF 
AlCPeee 
K value 

Reference  length  for  K values 
Mach  number 
serais pan  value 
Alc  integration  tolerance 
Maximum  block  size  of  the  un- 
compressed matrix 
Zero 
Zero 


Elements; 


This  matrix  contains  the  velocity  potential 
aerodynamic  influence  coefficients  for  a planar 
planform.  An  element  of  the  array  may  be 
interpreted  as  the  velocity  potential  induced  at 
the  center  of  a receiving  box  due  to  a unit  upwash 
uniformly  distributed  over  a full  or  partial 
sending  box,  A complete  AlC  matrix  contains  a 
coefficient  for  every  combination  of  sending  box 
and  receiving  box. 

The  size  of  each  AIC  matrix  is  determined  by  the 
number  of  boxes  on  the  sending  surface  which 
influence  the  receiving  box.  Receiving  boxes  at 
different  s panwise  locations  on  the  receiving 
surface  will,  in  general,  require  different  AIC 
matrices.  However,  receiving  boxes  which  lie  on 
the  same  chord  of  the  receiving  surface  use  the 
same  AIC’s,  and  conseguently,  an  AIC  matrix  that 
is  large  enough  to  satisfy  the  requirements  of  the 
aftraost  box  on  that  surface  can  be  used  for  all 
boxes  on  that  chord.  Note  that  '’surface”  includes 
any  diaphragm  areas  needed  in  the  solution  of  the 
problem.  When  the  receiving  surface  lies  in  the 
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Generation: 


plane  of  the  sending  surface,  one  velocity 
potential  AIG  matrix  may  be  used  for  all  chords. 
The  upwash  AIC  matrices  and  the  sidewash  AIC 
matrices  are  not  needed  for  this  situation. 

Program  VICMAIN  of  the  machbox  processor. 
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SIDEWASH  AERODYNAMIC  INFLUENCE  COEFFICIENT  MATRIX 


File ; 

Index  Name: 
Type: 

Dimensions : 


Auxiliary  ID : 


Elements: 
Generation : 


MACHRNF 

AlCVeee 

REAL 

1*number  of  unique  sending-receiving  box 
interactions  for  the  receiving  boxes  in  a plane  x 
unit  box  widths  above  the  plane  of  the  sending 
surface.  The  box  centers  of  the  plane  are  offset 
y unit  box  widths  from  the  box  centers  of  the  Mach 
box  grid  system. 


Word 

1: 

MACHRNF 

Word 

2: 

AlCVeee 

Word 

3: 

K-value 

Word 

4: 

Reference  length  for  K values 

Word 

5: 

Mach  number 

Word 

6: 

Semispan  value 

Word 

7: 

AlC  integration  tolerance 

Word 

8: 

Maximum  block  size  of  the  un- 
compressed matrix 

Word 

9: 

Offset  distance  in  box  width  units 

Word 

10; 

vertical  separation  in  box  width 
units. 

The  elements  of  this  matrix,  the  sidewash  AIC's, 
are  found  by  taking  the  partial  derivative  of  the 
velocity  potential  AIC’s  with  respect  to  the 
spanwise  direction.  Size  restrictions  and  format 
are  the  same  as  for  the  velocity  potential  AIC’s. 

Program  VICMAIN  of  the  machbox  processor. 
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UPWASH  j^EPO DYNAMIC  INFLUENCE  COEFFICIENT  MATRIX 


File: 

Index  Name: 
Type: 

Diinensions: 


Auxiliary  ID: 


Elements: 
Generation : 


MACHBNF 

AlCWeee 

PEAL 


1*number  of  unique  sending-receiving  box 
interations  for  the  receiving  boxes  in  a plane  x 
unit  box  widths  above  the  plane  of  the  sending 
surface.  The  box  centers  of  the  plane  are  offset 
y unit  box  widths  from  the  box  centers  and  the 


MACHRNF 
AlCWeee 
K- value 

Reference  length  for  K values 
Mach  nuiiiber 
Semispan  value 
AiC  integration  tolerance 
Maximum  block  size  of  the  un- 
compressed matrix 
offset  distance  in  box  width  units 
Vertical  separation  in  box  width 
units. 


Mach 

box 

Word 

1: 

Word 

2: 

Word 

3: 

Word 

4: 

Word 

5: 

Word 

6: 

Word 

7: 

Word 

8: 

Word 

9: 

Word 

10; 

The  elements  of  this  matrix,  the  upwash  AIC's,  are 
found  by  taking  the  partial  derivative  of  the 
velocity  potential  AIC's  with  respect  to  the 
vertical  direction.  Size  restrictions  and  format 
are  the  same  as  for  the  velocity  potential  AIC's. 

Program  VICMAIN  of  the  machbox  processor. 
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File: 

Index  Nanie : 
Type : 

Dimensions: 
Auxiliary  ID : 


Elements: 
Generation : 


BOX  LIFT  MATRIX 


MACHRNF 


ELni jkl 


PEAL 


1*NBX  where  NBX  is  the 

Word  1 : 

Word  2: 

Word  3: 

Word  4: 

Word  5: 

Word  6; 

Word  7: 

Word  8: 

Word  9: 

Word  10: 


number  of  planform  boxes 


MACHRNF 
BLnijkl 
K’- value 

Reference  length  for  K values 

Mach  number 

Semispan  value 

AIC  integration  tolerance 

Case  number 

Condition  number 

Zero 


This  matrix  contains  box  lifts.  The  items  of  this 
matrix  are  assoeiated  with  boxes  of  the  planform 
by  the  MPTijkl  matrix. 


Program  FORCES  of  the  machbox  processor. 
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NONCQPLANAR  TAIL  BOX  CODE  MATRIX 


File;  MACHBNF 

Index  Name ; E0Xi jkT 

Type;  MIXED 

Din^nsions ; (N/20) *M  where  N equals  the  total  number  of 

chords  and  M equals  the  total  number  of  rows 
of  boxes  on  the  noncoplanar  tail. 

Auxiliary  ID;  Word  1; 

Word  2; 

Word  3; 

Word  4: 

Word  5; 

Word  6; 

Word  7; 

Word  8 ; 

Word  9 ; 

Word  10; 

Elements;  This  matrix  contains  the  compressed  box  codes  for 

planform  boxes,  diaphragm  boxes  and  wake  boxes  of 
a noncoplanar  tail. 

Generation ; Program  GEOMBX  of  the  machbox  processor. 


MACHRNF 

B0XijkT 

Zero 

Reference  length  for  K values 

Mach  number 

Semispan  value 

AIC  integration  tolerance 

Case  niMnber 

Condition  number 

Zero 


130. 13 


WING  BOX  CODE  MATRIX 


File: 

Index  Name 
Type: 

Diroensions 

Auxiliary 


Elements: 

Generation 


MACHFNF 


B0Xi jkW 
MIXED 


(N/20) *M  where  N equals  the  total  number  of 
chords  and  M equals  the  total  number  of  rows 
of  boxes  on  the  wing  or  co planer  tail. 


ID:  Word  1 : 

Word  2: 
Word  3 : 
Word  4 : 
Word  5: 
Word  6: 
Word  7 : 
Word  8 : 
Word  9: 
Word  10: 


MACHRNF 

B0XijkW 

Zero 

Reference  length  for  K values 

Mach  number 

Semispan  value 

AIC  integration  tolerance 

Case  number 

Condition  number 

Zero 


This  matrix  contains  the  compressed  box  codes  for 
planfojcm  boxes,  diaphragm  boxes  and  wake  boxes  of 
a wing  or  eoplanar  wing  and  tail. 

Program  GEOMBX  of  the  machbox  processor. 
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File; 

Index  Name ; 
T^£b: 

Dimensions : 
Auxiliary  ID ; 


Elements; 

Generation; 


SECTIONAL  MOMENT  MATRIX 
MACHBNF 


CMni jkl 


REAL 


1*NCDS  where  NCOS  is  the  total  number  of  chords  on 
surface  1 and  surface  2. 


Word  1 ; 
Word  2: 
Word  3: 
Word  4; 
Word  5; 
Word  6: 
Word  7; 
Word  8: 
Word  9: 
Word  10; 


MACHRNP 
CMni jkl 
K-value 

Reference  length  for  K values 

Mach  number 

Semispan  value 

AiC  integration  tolerance 

Case  number 

Condition  number 

Zero 


This  matrix  contains  the  sectional  moment  for  each 
chord  of  the  planform. 

Program  FORCES  of  the  machbox  processor. 
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NORMAL  WASH  POINTER  MATRIX 


File;  MACHRNF 

Index  Name  EWPijkl 

Type;  MIXED 

Dimensions:  2*NROWS  where  NROWS  is  the  number  of  planform, 

diaphragm  and  wake  rows  for  which  subdivided 
normal  wash  is  calculated. 

Auxiliary  ID;  Word  1 ; 

Word  2; 

Word  3: 

Word  4 ; 

Word  5; 

Word  6; 

Word  7 ; 

Word  8; 

Word  9; 

Word  10; 

Elements;  This  matrix  contains  the  normal  wash  pointer 

array.  The  format  is  same  as  for  the  MPTijk 
matrix.  Boxes  of  the  planform  diaphragm,  and  wake 
region  are  referenced  by  this  matrix. 

Generation:  Program  NWVPMBX  of  the  machbox  processor. 


MACHRNF 
DWPijkl 
K- value 

Reference  length  for  K values 

Mach  number 

Semispan  value 

AIG  integration  tolerance 

Case  number 

Condition  number 

zero 
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MACHBOX  EXECUTION  PARAMETER  MATRIX 


File:  MACHPNF 

Index  Name : EXP i j 

Ti£e:  MIXED 

Dimensions z 1 x 1304 

Auxiliary  ID;  Word  1: 

Word  2 : 

Word  3; 

Word  4: 

Word  5: 

Word  6: 

Word  7 : 

Word  8 : 

Word  9; 

Word  10; 

Elements:  Ihis  matrix  Gontains  all  the  planforra  geometry 

data  and  the  execution  pararoeters  used  by  the 
technical  module  of  MACHBOX. 

Labelled  common  MATRNAM 

Item  1-10;  TITLE (ID)  - 10  words  containing  data  case  title 

in  Hollerith  format 

Labelled  common  GEOMTY 

Item  11:  COPLAN  - logical  indication  for  coplanar 

surfaces 

•T.  surfaces  are  coplanar 

.F.  two  surfaces  do  not  have  the 
same  dihedral  angle  or  only  one 
surface  is  defined 

Item  12;  NSUBDV  - the  number  of  subdivided  rows 

(columns)  per  box 


MACHRNF 

EXPij 

Zero 

Reference  length  for  K-values 
First  Mach  number  of  the  execution 
list 

Semispan  maximum  s panwise 
dimension  of  surface  1 
AIC  integration  tolerance 
Case  number 
Condition  number 
zero 
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Item 

13: 

XSUBDV 

— 

Float  (NSUBDV) 

Item 

1 4: 

NSUBD2 

- 

NSUBDV/2 

Item 

1 5: 

NSUBCN 

- 

NSUBD2  1 center  y location  of 

first  chord 

Item 

16: 

NSURF 

- 

number  of  surfaces 

Item 

17: 

B1 

- 

box  length 

Item 

18: 

BIBETA 

• 

box  width 

Item 

19: 

Els 

- 

subdivided  box  l€ngth=Bl /XSUBDV 

Item 

20: 

B1BTAS 

- 

subdivided  box  width=Bl BETA/ XSUBDV 

Item 

21: 

WLAX 

- 

global  X coordinate  of  the  wing 
local  axis  location 

Item 

22: 

WLAZ 

- 

global  z coordinate  of  the  wing 
local  axis  location 

Item 

23: 

PSIW 

dihedral  angle  of  the  first 

surface,  input  in  degrees  but 
converted  to  radians 


Item 

24: 

MXBW 

number  of  rows  to  the  aftmost 
portion  of  the  first  surface 

Item. 

25: 

MXBBW 

- 

number  of  rows  to  the  first  surface 
aftmost  diaphragm  box 

Item 

26: 

MYBW 

- 

number  of  chords  on  the  first 
surface  (NCHRDS) 

Item 

27: 

MYBBW 

- 

number  of  first  surface  chords 
including  tip  diphragm 

Item 

28: 

MXBSW 

- 

subdivided  MXBW  count 

Item 

29: 

MYBSW 

- 

subdivided  MYBW  count 

Item 

30: 

MYBBSW 

• 

subdivided  MYBBW  count 
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Item  31 


IXBW 


Item  32: 

Item  3 3: 
Item  3 4: 
Item.  35: 

Item  36: 

Item  3 7: 

Item  38: 

Item  3 9: 
Item.  40: 
Item  41: 
Item  4 2: 

Item  43: 

Item  44; 


subdivided  grid  x-location  of  the 
first  unsubdivided  box  center  of 
the  first  surface 

XCENTR  - x-location  of  the  center  of  the 
first  box  on  the  first  surface 

Labelled  common  GEOM2 


TLAX 

TLAZ 

PSIT 

MXBT 


MYBT 


MYBBT 

MXBST 

MXBST 

MYEBST 

IXBT 

IXBST 

CAPL 


global  X coordinate  of  the  second 
surface  local  axis  location 

global  z coordinate  of  the  second 
surface  local  axis  location 

dihedral  angle  of  the  second 
surface  input  in  degrees  but 
converted  to  radians 

number  of  rows  to  the  aftmost 
portion  of  the  second  surface 

number  of  chords  on  the  second 
surface 


number  of  second  surface  chords 
including  tip  diaphragm 

subdivided  MXBT  count 

subdivided  MYBT  count 


subdivided  MYBBT  count 


subdivided  grid  x location  of  the 
first  unsubdivided  box  center  of 
the  second  surface 

subdivided  grid  x location  of  the 
first  subdivided  box  of  the  second 
surface 

non- d imens i ona 1 i ze d vertical 
distance  between  centerlines  of  the 
first  and  second  surfaces 
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Labelled  common  PLANXY 


Item 

45: 

NWLE 

number  of  first  surface  leading 
edge  definition  points 

Item 

46: 

NWTE 

number  of  first  surface  trailing 
edge  definition  points 

Item 

47; 

NILE 

- 

number  of  second  surface  leading 
edge  definition  points 

Item 

4 8: 

NTTE 

- 

number  of  second  surface  trailing 
edge  definition  points 

Item 

4 9-58: 

XWLE 

- 

X locations  of  the  first  surface 
leading  edge  definition  points 

Item. 

59-68: 

YWLE 

- 

y locations  of  the  first  surface 
leading  edge  definition  points 

Item- 

6 9-7  8; 

XWTE 

- 

X locations  of  the  first  surface 
trailing  edge  definition  points 

Item 

79-88: 

YWTE 

- 

y locations  of  the  first  surface 
trailing  edge  definition  points 

Item 

89-9  8: 

XTLE 

- 

X locations  of  the  second  surface 
leading  edge  definition  points 

Item 

99-108 

YTLE 

• 

y locations  of  the  second  surface 
leading  edge  definition  points 

Item 

109-118: 

XTTE 

- 

X locations  of  the  second  surface 
trailing  edge  definition  points 

Item 

119-128: 

YTTE 

- 

y locations  of  the  second  surface 
trailing  edge  definition  points 

Label led 

common  ARRAYS 

Item 

129: 

KBXCDW 

reserved  for  future  use 
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Item 

130: 

LBXCDW 

row  dimension  of  the  wing  box  code 
array 

Item 

131 : 

LBOXG 

- 

column  dim.ension  of  the  wing  box 
code  array 

Item 

132: 

KBXCDT 

- 

reserved  for  future  use 

Item 

133: 

LBXCDT 

* 

row  dimension  of  the  tail  box  code 
array 

Item 

134: 

K JALPH 

- 

reserved  for  future  use 

Item 

1 35: 

LJALPH 

• 

length  of  the  IJALPH  array 

Item 

1 36: 

KALPHA 

- 

reserved  for  future  use 

Item 

137: 

KKERNL 

- 

reserved  for  future  use 

Item 

138: 

LKERNL 

- 

length  of  the  SKERNL  array 

Item 

139: 

KPNTEM 

.mm 

reserved  for  future  use 

Item 

140: 

LPNTFM 

- 

length  of  the  planform 
pointer  array 

Item 

141: 

KDEFSL 

- 

reserved  for  future  use 

Item 

142: 

KELPHI 

mm 

reserved  for  future  use 

Item 

143: 

LMODES 

- 

length  of  the  comiplex  velocity 
potential  array 

Item 

144: 

KPNTSP 

- 

reserved  for  future  use 

Item 

145: 

LPNTSP 

- 

column  dimension  of  the  subdivided 
normal  wash  points  array 

Item 

146: 

KSDW 

- 

reserved  for  future  use 

Item 

147: 

LSDW 

• 

column  dimension  of  the  subdivided 
normal  wash  array 

Item 

148: 

KPNTDW 

- 

reserved  for  future  use 

Item 

149: 

LPNTDW 

- 

column  dimension  of  the  normal  wash 
pointer  array 
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Item 

1 50: 

KDW 

reserved  for  future  use 

Item 

151: 

LDW 

- 

length  of  the  upper  surface  and 
lower  surface  normal  wash  arrays 

Item 

152: 

KTVP 

- 

reserved  for  future  use 

Item 

1 53: 

LTVP 

- 

length  of  the  leading  and  trailing 
edge  pointer  arrays  and  of  the 

trailing  edge  velocity  potential 
array 

Labelled  common  SAMPLW 

Item  154:  ISMPLW  - number  of  chords  specified  for  wash 

sampling 

Item  1 55-164: 

ICHORD(IO)-  chord  number  for  sampling 
Item  165-174: 

IBOXF{10)  - first  box  on  chord  to  be  sampled 
Item  175-184: 

IBOXL(IO)  - last  box  on  chord  to  be  sampled 
Item  185-194: 

ZLOC(IO)  - Z- location  of  the  sampling  chord, 
transformed  internally  to 
correspond  to  wing  coordinates 

Labelled  common  MODES 

Item  195:  NAME1  - the  name  of  the  interpolation 

coefficient  array  to  be  used  with 
surface  1 


Item 

196: 

NAME2 

— 

same  as 

above  for  surface 

2 

Item 

197: 

FBX 

Item 

198: 

RBY 

- 

global 

coordinates  of  the 

Rigid 

Body  Reference  Point 
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Iteip  199: 


FBZ 


I ten!  200-211: 

BBDEL(2,6)- 

IteiP  212:  FMODI 

Iteiti  213;  FMOD2 

Iteir  214:  LMOD1 

It  err  215;  LMOD2 

Iteir  216;  NMODES; 

Item  217;  NMODE2 


array  of  Rigid  Body  keywords  and 
dis  placement  magnitudes 

the  first  mode  shape  of  the  first 
surface  interpolation  information 
array  to  be  used 

the  first  mode  shape  of  the  second 
surface  interpolation  information 
array  to  be  used 


the  last  mode  shape  of  the  first 
surface  interpolation  information 
array  to  be  used 

the  last  mode  shape  of  the  second 
surface  interpolation  information 
array  to  be  used 

the  total  number  of  modes  from  the 
first  surface  interpolation 
information  array  to  be  used 

the  total  number  of  modes  from  the 
second  surface  interpolation 
information  array  to  be  used. 
NMODES  must  equal  NMODE2 


Labelled  common  BOX 


Item  218;  NCHRDS 

Item  219;  XEDGE 


the  number  of  chords  to  be  used  in 
the  analysis 

the  local  coordinate  x of  the 
leading  edge  of  a planform  box 


Labelled  common  TSLOPE 

Item  220:  NTSS1  - number  of  thickness  slopes  input 

for  surface  1 

Item;  221:  NTSS2  - number,  of  thickness  slopes  input 

for  surface  2 
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Item  222:  TSMN1  - Maeii  number  for  which  surface  1 

thickness  slopes  are  to  be  used 

Item  223:  TSMN2  - Mach  number  for  which  surface  2 

thickness  slopes  are  to  be  used 

Items  224-1223: 

TS  (500,2)  - Array  of  thickness  slopes 
Labelled  conimon  EXEC 

Item  1224:  DIHW  - logical  indicator  for  surface 

interaction  calculations 

•T.  Include  dihedral  angle  of 
surface  1 in  the  calculation  of  the 
influence  of  the  first  surface 
itself 

, F,  Use  dihedral  angle  only  in  the 
calculation  of  interaction  between 
surfaces 

Item  1225:  DIHT  - logical  indicator  for  surface 

interaction  calculations 

.T,  Include  dihedral  angle  of 
surface  2 in  the  calculation  of  the 
influence  of  the  second  surface 
itself 

,F,  use  dihedral  angle  only  in  the 
calculation  of  interaction  between 
surfaces 

Item  1226:  SMOOTH  - logical  indication  for  application 

of  surface  least  squares  polynomial 
fitting  to  velocity  potentials 
before  calculation  of  generalized 
forces 

.T.  Velocity  potentials  are  to  be 
fitted  by  a surface  fit 

.F*  Velocity  potentials  are  not  to 
be  fitted  by  a surface  fit 
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Item  1227:  CRDFIT 


logical  indication  for  application 
of  chordwise  least  sguares 
polynomial  fitting  to  velocity 
potentials  before  calculation  of 
generalized  forces 

,T.  Velocity  potentials  are  to  be 
fitted  by  a chordwise  fit 

,F.  Velocity  potentials  are  not  to 
be  fitted  by  a chordwise  fit 

Item  1228:  EXAIC  - logical  indication  for  application 

of  fine  integration  tolerances  in 

the  calculation  of  AIC*s 

.T,  tolerance  is  ,0001 

, F.  tolerance  is  .01 

Item  1229:  SUBDV  - logical  indicator  for  application 

of  subdivision  technique  for 
calculation  of  noriral  washes 

,T.  technique  will  be  applied 

•F.  technique  will  not  be  applied 

Item  1230;  PLYWOOD  - logical  indicator  for  use  of  full 

box  areas  in  calculation  instead  of 
fractional  areas 

,T.  full  box  areas  are  used 
everywhere 

,F.  fractional  areas  are  used  for 
boxes  that  are  cut  by  planform 
boundary 
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Item  1231:  SYM  - indicator  for  symmetry  option  to  be 

applied  to  first  surface 

1 symmetric  analysis 

0 no  left  hand  surface 
contributions  are  to  be 
calculated  (nonsymmetric 
analysis) 

-1  antisymmetric  analysis 

Item  1232:  NDEG  - the  degree  of  the  polynomial  fit  to 

be  applied 

Item  1233:  SYMT  - indicator  for  symmetry  option  to  be 

applied  to  second  surface 

1 symmetric  analysis 

0 no  left  hand  surface 

contributions  are  to  be 
calculated  (nonsymmetric 
analysis) 

-1  antisymmetric  analysis 

Labelled  common  MACH  common  /MACH/, 

Item  1234:  IMACH  - index  of  Mach  number  currently 

being  used 

Item  1235;  NMACHS  - number  of  Mach  numbers  to  be  used 

Items  1236-1255: 

PMACH(20)  - List  of  Mach  numbers  to  be  used 

Item  1256:  XMACH  - the  Mach  number  currently  being 

used 

Labelled  common  KVAL 

Item  1257;  IKVAL  - index  of  K value  currently  being 

used 

Item  1258;  NKVALS  - number  of  K values  to  be  used 
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Items 

1259-1278: 

XKVAL(20)  - 

List  of  K values  after  conversion 
of  reference  length 

Items 

1279-1298: 

XKS(20) 

List  of  input  K values  before 
conversion 

Item 

1299:  XKBEF 

reference  length  on  which  input  K 
values  are  to  be  based 

Labelled  coiranon  LEVEL 


Items  1300-1304: 

LEVELS  - Logical  indicators  specifying  that 

selected  sets  of  data  are  to  be 
written  on  MACHBNF 

•T.  selected  information  will  be 
written  on  MACHBNF 

,F,  only  box  codes  and  generalized 
forces  will  be  written  on  MACHBNF 

Generation:  Program  DAtAPP  of  the  machbox  processor. 


130. 27 


REAL  GENEBA.LIZED  AERODYNAMIC  COEFFICIENT  MATRIX 


File : MACHRNF 

Index  Name:  GACijkl 

Type : PEAL 

Diniensions : NMODES  * NMODES  where  NMODES  is  the  number  of 

modes  used  to  generate  the  general  air  forces. 

Auxiliary  ID;  Word  1 : 

Word  2: 

Word  3: 

Word  4: 

Word  5: 

Word  6 : 

Word  7: 

Word  8: 

Word  9 : 

Word  1 0 : 

Elements;  The  elements  of  this  matrix  are  the  real  parts  of 

the  generalized  aerodynamic  coefficients  as 
defined  by  the  Advisory  Group  for  Aerodynamic 
Research  6 Development  (AGARD) . 

Generation;  Program  FORCES  of  the  machbox  processor. 


MACHRNF 
GACijkl 
K- value 

Reference  length  for  K-values 

Mach  number 

Semispan  value 

AIC  integration  tolerance 

Case  number 

Condition  number 

zero 


130. 28 


IMAGINARY  GENERALIZED  AERODYNAMIG  COEFFICIENT  MATRIX 


File; 

MACHRNF 

Index  Name : 

GCIijkl 

Type; 

REAL 

Dimensions : 

NMODES  * NMODES  where  NMODES  is  the  number  of 
modes  used  to  generate  the  general  air  forces. 

Auxiliary  ID : 

Word  1 ; MACHRNF 

Word  2:  GCIijkl 

Word  3:  K- value 

Word  4:  Reference  length  for  K-values 

Word  5;  Mach  number 

Word  6:  semis pan  value 

Word  7:  AIC  integration  tolerance 

Word  8;  Case  number 

Word  9;  Condition  number 

Word  TO;  Zero 

Element  s: 

The  elements  of  this  matrix  are  the  imaginary 
parts  of  the  generalized  aerodYnamic  coefficients 
as  defined  by  the  Advisory  Group  for  Aerodynamic 
Research  s Development  (AGARD) , 

Generation ; 

Program  FORCES  of  the  machbox  processor. 

GENERALIZED  FORCE  MATRIX 


File : MACHRNF 

i ndex  Name : GF 0 i j k 1 


Type;  REAL 

pimensions:  NMODES  * NMODES  where  NMODES  is  the  number  of 

modes  used  to  generate  the  general  air  forces. 


Auxi 1 i arY_ID : 


Word  1 ; 
Word  2: 
Word  3: 
Word  4: 
Word  5: 
Word  6 : 
Word  7 : 
Word  8: 
Word  9 ; 
Word  10: 


MACHRNF 
GFOi jkl 
K-value 

Reference  length  for  K- values 

Mach  number 

Semis pan  value 

AIC  integration  tolerance 

Case  number 

Condition  number 

Zero 


Element s:  This  array  contains  the  generalized  air  forces 

generated  by  MACHBOX.  This  array  will  be  present 
for  every  combination  of  Mach  number  and  K value 
specified  on  the  execution  card. 


Generation : Program  FORCES  of  the  machbox  processor. 


130.30 


MODE  SHAPE  PRINTING  POINTER  MATBIX 


File: 

MACHFNF 

Index  Karoe ; 

ISPijk 

Type: 

MIXED 

Dimensions: 

1 X 400 

Auxiliary  ID : 

Word  1 ; 

MACHRNF 

Word  2: 

ISPijk 

Word  3: 

Zero 

Word  4 : 

Reference  length  for  K- values 

Word  5; 

Mach  number 

Word  6: 

Semi span 

Ward  7: 

Integration  tolerance  for 
AIC  generation 

Word  8 : 

Case  number 

Word  9; 

Condition  number 

Word  10: 

Zero 

Elements: 


Item  1-100:  The  row  number  of  the  first  planform  box  on 

each  chord 

Item  101-200:  The  number  of  boxes  on  each  chord 

Item  201-300:  The  colurrn  number  of  the  first  planform  box 

in  each  row  of  boxes 

Iteir  301-400:  The  number  of  planform  boxes  in  each  row 

Elements  corresponding  to  boxes  on  the  second 
surface  are  located  immediately  after  the 
last  elements  corresponding  to  boxes  on  the 
first  surface. 


Generation:  Program  MODES  of  the  roachbox  processor. 


130, 31 


WING  OR  WING/TAXL  LOWER  SURFACE  NORMAL  WASH  MATBIX 


File ; 

Index  Name; 
Type ; 

Dimensions; 
Auxiliary  ID ; 


Elements: 


Generation : 


MACHBNF 

LNnijkl 

PEAL 

1*NBX  where  NBX  is  the  number  of  boxes  on  the  wing 
plus  the  number  of  boxes  in  the  diaphragm  area  of 
the  wing  plus  the  number  of  boxes  in  the  wake  area 
of  the  wing. 

Word  1; 

Word  2 : 

Word  3: 

Word  4; 

Word  5 : 

Word  6: 

Word  7 ; 

Word  8: 

Word  9: 

Word  10: 

This  matrix  contains  the  lower  surface  normal  wash 
values  for  the  wing. 

Elements  of  this  matrix  are  associated  with  boxes 
of  the  planform,  wake,  or  diaphragm  regions  by  the 
DWPijkl  matrix. 

Program  NWVPMBX  of  the  machbox  processor. 


MAGHRNF 
LNnijkl 
K- value 

Reference  length  for  K-values 

Mach  number 

Semis pan  value 

AIC  integration  tolerance 

ease  number 

Condition  number 

Zero 


130. 32 


NON  COPLAN AR  TAIL  LOWER  SURFACE  NORMAL  WASH  MATRIX 


File : MACHPNF 

Index  Name:  LTnijkl 

Type : PEAL 

Diniensions : 1*NBX  where  NBX  is  the  number  of  boxes  on  the  non- 

coplanar  tail  plus  the  number  of  boxes  in  the 
diaphragm  area  of  the  tail  plus  the  number  of 
boxes  in  the  wake  area  of  the  tail. 

Auxiliary  ID;  Word  1:  MACHRNF 

Word  2:  LNnijkl 

Word  3:  K-value 

Word  4:  Reference  length  for  K-values 

Word  5;  Mach  number 

word  6:  Semispan  value 

Word  7:  AlC  integration  tolerance 

Word  8:  Case  number 

Word  9;  Condition  number 

Word  10:  Zero 

Elements:  This  matrix  contains  the  lower  surface  normal  wash 

values  for  the  tail. 

Elements  of  this  matrix  are  associated  with  boxes 
of  the  planform,  wake,  or  diaphragm  regions  by  the 
DWPijkl  matrix. 

Generation : Program  NWVRMEX  of  the  machbox  processor. 


1 30. 33 


MODE  SHAPES  MATRIX 


File: 

MACHFNF 

Index  Name: 

M0ni jkl 

lim’ 

PEAL 

Dimensions: 

2*  (number  of 

planform  boxes) 

Auxiliary  ID : 

Word  1 : 
Word  2; 
Word  3: 
Word  4: 
Word  5: 
Word  6: 
Word  7: 
Word  8; 
Word  9 : 
Word  10: 

MACHRNF 
M0ni jkl 
Zero 

Reference  length  for  K- values 

Mach  number 

Semispan  value 

AIC  integration  tolerance 

Case  number 

Condition  number 

Zero 

Elements:  This  matrix  contains  the  slopes  and  deflections 

for  planform  boxes  at  the  box  centers.  The 
deflections  are  contained  in  row  1 , The  slopes 
are  contained  in  row  2, 

Generation : Program  MODES  of  the  irachbox  processor. 


130. 34 


File ; 

Index  Name ; 
IYM: 

Dimensions; 
Auxiliary  ID; 


Elements: 


Generation : 


PLANFOFM  POINTER  MATRIX 


MACHRNF 


MPTi jk 
MIXED 


2* (number  of  planform  rows  + 1) 


Word  1 : 
Word  2: 
Word  3; 
Word  4: 
Word  5 : 
Word  6; 
Word  7 : 

Word  8; 
Word  9: 
Word  10: 


MACHRNF 
MPTi jk 
Zero 

Reference  length  for  K-values 
Mach  number 
Semi span 

Integration  tolerance  for  AIC 

generation 

Case  number 

condition  number 

Zero 


This  matrix  contains  a pointer  array  that 
associates  a box  location  in  a sparsely  filled 
rectanqular  matrix  with  a corresponding  mode, 
velocity  potential,  box  lift,  or  pressure 
difference  coefficient  in  a single  dimensional 
densely  filled  matrix. 

Item  j of  row  1 of  this  matrix  gives  the 
sequential  count  +1  of  all  boxes,  planform  or  wake 
regions,  that  are  on  or  between  the  first  and  last 
planform  box  of  all  planform  rows  forward  of  the 
row  j. 

Item  j of  row  2 gives  the  chord  number  of  the 
first  planform  box  on  the  j-th  planform  row. 


Elements  corresponding  to  the  second  surface  are 
found  immediately  following  those  for  the  first 
surface. 


Program  MODES  of  the  machbox  processor. 


130.35 


PRESSURE  DIFFERENCE  COEFFICIENTS  MATRIX 


File:  MACHRNF 

Index  Name:  PCnijkl 

Type ; REAL 

Dimensions:  1*NBX  where  NEX  is  the  number  of  boxes  on  the 

plant orm. 

Auxiiiary_rD:  Word  1 : 

Word  2 : 

Word  3 : 

Word  4: 

Word  5: 

Word  6: 

Word  7; 

Word  8: 

Word  9: 

Word  1 0 : 

This  matrix  contains  the  pressure  difference 
coefficients.  Elements  of  this  matrix  are 
associated  with  boxes  of  the  planform  by  the 
MPTijkl  matrix. 

Program  FORCES  of  the  machbox  processor. 


Elements: 


Generation: 


MACHRNF 
PCnijkl 
K- value 

Reference  length  for  K-values 

Mach  number 

Semispan  value 

AIC  integration  tolerance 

Case  number 

Condition  number 

Zero 


130. 36 


TAIL  SUBDIVIDED  NORMAL  WASH  POINTER  MATRIX 


File : 

Index  Name; 
Type: 

Dime nsions ; 
Auxiliary  id: 


Elements; 
Generation ; 


MACHRNF 

PSTi  jkl 

MIXED 

2*50 

word  1 ; 
Word  2: 
Word  3 ; 
Word  4: 
Word  5; 
Word  6; 
Word  7; 
Word  8 ; 
Word  9 : 
Word  10: 


MACHRNF 
PSTi jkl 
K* value 

Reference  length  for  K-values 
Mach  number 
Semi span 

AIC  integration  tolerance 
Case  number 
Condition  number 
Zero 


This  matrix  contains  end  around  pointers  for  the 
tail  subdivided  normal  wash  matrices.  The  format 
is  similar  to  the  MPTijkl  matrix.  Boxes  of  the 
planforro,  diaphragm,  and  wake  regions  are 
referenced. 

Program  NWVPMEX  of  the  machbox  processor. 


130. 37 


WING  SUBDIVIDED  NORMAL  WASH  PQINTEB  MATRIX 


File:  MACHPNF 

Index  Name:  PSWijkl 

Type : MIXED 

Dimensions : 2*50 

Auxi liarY_ID:  Word  1 : MACHRNF 

Word  2;  PSWijkl 

Word  3:  K-value 

Word  4:  Reference  length  for  K- values 

Word  5:  Mach  number 

Word  6:  Semispan  value 

Word  7:  AIC  integration  tolerance 

Word  8:  Case  number 

Word  9 : c o ndi t i on  numb  er 

word  10:  Zero 

Elements:  This  matrix  contains  end  around  pointers  for  the 

wing  subdivided  normal  wash  matrices.  The  format 
is  similar  to  the  MPTijkl  matrix.  Boxes  of  the 
planforra,  diaphragm,  and  wake  regions  are 
referenced. 

Generation:  Program  NWVPMBX  of  the  machbox  processor. 


130,38 


SMOOTHED 

File: 

Index  Name: 
Type: 

Dimensions : 
Auxiliary  ID : 


Element  s: 
Generation : 


BEAL  GEMEBALIZED  AERODYNAMIG  COEFFICIENT  MATRIX 


MACHBNF 


SACi jkl 
REAL 


NMODES  * NMODES  where  nmodes  is  the  number  of 
modes  used  to  generate  the  general  air  forces. 


Word  1 : 
Word  2: 
Word  3: 
Word  4: 
Word  5: 
Word  6 : 
Word  7: 
Word  8: 
Word  9 : 
Word  10; 


MACHRNF 
SACi jkl 
K-value 

Reference  length  for  K-values 

Mach  number 

Semispan  value 

AIG  integration  tolerance 

Case  number 

Condition  number 

Zero 


The  elements  of  this  matrix  are  the  real  parts  of 
the  smoothed  generalized  aerodynamic  coefficients 
as  defined  by  the  Advisory  Group  for  Aerodynamic 
Pesearch  & Development  (AGARD)  . 


Program  FORCES  of  the  machbox  processor. 


130. 39 


SMOOTHED  BOX  LIFT  MATRIX 


File: 

Index  Name: 
Type : 

Dimensions : 
Auxiliary  ID : 


Elements: 


Generation : 


MACHRNF 

SEnikjl 

REAL 

1*NBX  where  NBX  is  the  number  of  planform  boxes. 

Word  1:  MACHRNF 

Word  2:  SBnijkl 

Word  3:  K- value 

Word  4:  Reference  length  for  K- values 

Word  5:  Mach  number 

Word  6:  Serais pan  value 

Word  7:  AIC  integration  tolerance 

word  8:  Case  number 

Word  9:  Condition  number 

Word  10;  Zero 

This  matrix  contains  smoothed  box  lifts.  Elements 
of  this  matrix  are  associated  with  boxes  of  the 
planform  by  the  MPTijkl  matrix. 

Program  FORCES  of  the  machbox  processor. 


130. 40 


SMOOTHED  IMAGINABY  GENERALIZED  AERODYNAMIC  COEFFICIENT  MATRIX 


File;  MACHPNF 

Index  Naroe;  SCIijkl 

TY£e;  PEAL 

Dimensions:  NMODES  * NMODES  where  NMODIS  is  the  number  of 

modes  used  to  generate  the  general  air  forces. 

Auxiliary  ID:  Word  1 ; 

Word  2: 

Word  3 ; 

Word  4: 

Word  5; 

Word  6 : 

Word  7: 

Word  8: 

Word  9: 

Word  TO: 

Elements;  The  elements  of  this  matrix  are  the  imaginary 

parts  of  the  smoothed  generalized  aerodynamic 
coefficients  as  defined  by  the  Advisory  Group  for 
Aerodynamic  Research  S Development  (AGARD) * 

Generation ; Program  FORCES  of  the  roachbox  processor. 


MACHRNF 
SCIijkl 
K- value 

Reference  length  for  K- values 

Mach  number 

Sem is  p an  va lue 

AlC  integration  tolerance 

Case  number 

Condition  number 

Zero 


130. 41 


SMOOTHED  GENERALIZED  FORCE  MATRIX 


File : 

Index  Name : 
T^£e ; 

Dimensions ; 
Auxiliary  ID : 


Elements: 
Generation : 


MACHRNF 
SFOi jkl 
REAL 


NMODES  * NMODES  where  NMODES  is  the  number  of 
modes  used  to  generate  the  general  air  forces. 


Word 

1: 

MACHRNF 

Word 

2; 

SFOi jkl 

Word 

3: 

K-value 

Word 

4; 

Reference  length  for  K- values 

Word 

5: 

Mach  number 

Word 

6: 

Semispan  value 

Word 

7: 

AIG  integration  tolerance 

Word 

8: 

case  number 

Word 

9: 

Condition  number 

Word 

10: 

Zero 

This 

matrix 

contains  the  smoothed  generalized 

forces  generated  by  MACHBOX,  This  matrix  will  be 
present  for  every  combination  of  Mach  number  and  K 
value  specified  on  the  execution  card. 

Program  FORCES  of  the  machbox  processor. 


130,42 


File: 

Index  Name : 
Type; 

Diipensions : 
Auxiliary  ID: 


Element  £: 
Generation : 


SECTIONAL  LIFTS  MATRIX 


MACHBNF 
SLni jkl 
PEAL 


1*NCDS  where  NCOS  equals  the  total  number  of 
chords  on  surface  1 and  surface  2. 


Word  1 : 
Word  2: 
Word  3: 
Word  4: 
Word  5: 
Word  6: 
Word  7: 
Word  8: 
Word  9 : 
Word  10: 


MACHRNF 
SLni jkl 
K-value 

Reference  length  for  K-values 

Mach  number 

Semispan  value 

AIC  integration  tolerance 

Case  number 

Condition  number 

Zero 


This  matrix  contains  the  total  sectional  lifts  for 
each  chord  due  to  all  boxes  on  that  chord. 


Program  FORCES  of  the  roachbox  processor. 


130.43 


File : 

Index  Name : 
T^^e: 

Diinensions : 
Auxiliary  ID : 


E lerne  nt  E ; 
Generation : 


SMOOTHED  SECTIONAL  MOMENT  MATPIX 


MACHRNF 


SMni jkl 
REAL 


1*NCDS  where  NCDS  is  the 
surface  1 and  surface  2. 

Word  1 : 

Word  2; 

Word  3 : 

Word  4 : 

Word  5: 

Word  6: 

Word  7: 

Word  8: 

Word  9; 

Word  1 0 : 


total  number  of  chords  on 


MACHRNF 
SMni jkl 
K-value 

Reference  length  for  K-values 

Mach  number 

serais  p an  value 

AIC  integration  tolerance 

Case  number 

Condition  number 

Zero 


This  matrix  contains  the  smoothed  sectional  moment 
for  each  chord  of  the  planform. 

Program  FORCES  of  the  machbox  processor. 


130.44 


SMOOTHED  PRESSURE  EIFFERENCE  COEFFICIENTS  MATRIX 


Fi  le : 

Index  Name: 
Type: 

Dimensions ; 
Auxij.iarv  ID: 


E lement  s; 
Generation ; 


FjACHRNF 


SPni jkl 
REAL 

1*NBX  where  NEX  is  the  number  of  boxes  on  the 
planf orm. 

Word  1 : 

Word  2: 

Word  3: 

Word  4: 

Word  5: 

Word  6; 

Word  7 : 

Word  8: 

Word  9: 

Word  10: 


MACHRNF 

SPnijkl 

K-value 

Reference  length  for  K-values 

Mach  number 

Semispan  value 

AIC  integration  tolerance 

Case  number 

Condi t i on  number 

Zero 


This  matrix  contains  the  smoothed  pressure 
difference  coefficients. 


Elements  of  this  matrix  are  associated  with  boxes 
of  the  planform  by  the  MPTijkl  matrix. 

Program  FORCES  of  the  roachbox  processor. 


130.45 


SMOOTHED  SECTIONAL  LIFTS  JMATRIX 


File; 

MACHRNF 

Index  Name; 

SSnikjl 

Type; 

REAL 

Dimensions : 

1*NCDS  where  NCDS  equals  the  total  number  of 
chords  on  surface  1 and  surface  2. 

Auxiliary  ID: 

Word  1 : 
Word  2; 
Word  3: 
Word  4: 
Word  5: 
Word  6 : 
Word  7: 
Word  8: 
Word  9 : 
Word  10: 

MACHRNF 
SSni jkl 
K-value 

Reference  length  for  K-values 

Mach  number 

Semispan  value 

AIC  integration  tolerance 

Case  number 

Condition  number 

Zero 

Elements: 

This  matrix  contains  the  total  smoothed  sectional 
lifts  for  each  chord  due  to  all  boxes  on  that 
chord. 

Generation : 

Program  FORCES 

of  the  machbox  processor. 

130.46 


File: 

Index  Name : 
Type ; 

Diniensions : 
Auxiliary  ID ; 


Elements: 
Generation : 


TAIL  SUBDI VIDEO  NORMAL  WASH  MATRIX 


MACHRNF 


STni jkl 
PEAL 


2*NSBX  where  NSBX  is  the  total  number  of 
subdivided  boxes  for  planform,  diaphragm  and  wake 
regions  on  a non-coplanar  tail. 


Word  1 : 
Word  2; 
Word  3; 
Word  4: 
Word  5: 
Word  6: 
Word  7: 
Word  8 : 
Word  9: 
Word  10: 


MACHRNF 
STni jkl 
K-value 

Reference  length  for  K-values 

Mach  number 

serais pan  value 

AIC  integration  tolerance 

Case  number 

condition  number 

Zero 


This  matrix  contains  the  subdivided  normal  wash 
array  for  the  tail.  Elements  of  this  array  are 
associated  with  boxes  of  the  subdivided  planform, 
wake,  and  diaphragro  region  by  the  PSTijkl  matrix. 


Program  NWVPMEX  of  the  machbox  processor. 


130. 47 


File : 

Index  Name 
Type : 

Diitiensions 

Auxiliary 


Elgin  ents: 
Generation 


WING  SDBDIVIDED  NORMAL  WASH  MATRIX 


MACHPNF 
SUni jkl 
REAL 

2*NSBX  where  NSBX  is  the  total  number  of 
subdivided  boxes  for  planform,  diaphragm  and  wake 
regions  for  the  wing  or  coplanar  wing  and  tail. 


Word 

1 : 

MACHENF 

Word 

2: 

SUni jkl 

Word 

3: 

K- value 

Word 

4: 

Reference  length  for 

K- values 

Word 

5: 

Mach  number 

Word 

6: 

semispan  value 

Word 

7: 

AIC  integration  tolerance 

Word 

8: 

Case  number 

Word 

9: 

Condition  number 

Word 

10: 

Zero 

This 

matrix 

contains  the  subdivided 

normal  wash 

array  for  wing  or  coplanar  wing  and  tail. 
Elements  of  this  array  are  associated  with  boxes 
of  the  subdivided  planform,  wake,  and  diaphragm 
region  by  the  PSWijkl  matrix. 

Program  NWVPMBX  of  the  machbox  processor. 


130.48 


File ; 

Index  Name : 

SilE§2§i2D§  • 
Auxiliarv  ID : 


Elements : 
Generation : 


SMOOTHED  VELOCITY  POTENTIAL  MATFIX 


MACHBNF 
SVnijkl 
FEAL 

1*NBX  where  NEX  is  the  number  of  boxes. 

Word  1 : 

Word  2: 

Word  3: 

Word  4 : 

Word  5; 

Word  6 : 

Word  7 : 

Word  8: 

Word  9; 

Word  10: 

This  matrix  contains  the  smoothed  velocity 
potentials.  Elements  of  this  tratrix  are 
associated  with  boxes  of  the  planform  region  by 
the  MPTijkl  matrix* 


MACHRNF 

SVnijkl 

Revalue 

Reference  length  for  K-values 

Mach  number 

semispan  value 

AIC  integration  tolerance 

Case  number 

Condition  number 

Zero 


Program  SMOOTH  or  CHORDF  of  the  machbox  processor. 


130.49 


WING  UPPEB  SURFACE  NORMAL  WASH  MATRIX 


File:  MACHKNF 
Index  Name : ONni j k 1 
Type:  BEAL 


Diinensions; 


1*NBX  where  NBX  is  the  number  of  boxes  on  the  wing 
plus  the  number  of  boxes  in  the  diaphragm  area  of 
the  wing  plus  the  number  of  boxes  in  the  wake  area 
of  the  wing. 


Auxiliary  ID:  Word  1 : 

Word  2 ; 
Word  3: 
Word  4 ; 
Word  5: 
Word  6: 
Word  7 : 
Word  8: 
Word  9 : 
Word  10: 


MACHRNF 

UNnijkl 

K-value 

Reference  length  for  K-values 

Mach  number 

Semispan  value 

AIC  integration  tolerance 

Case  number 

Condition  number 

Zero 


Elements: 


This  matrix  contains  the  upper  surface  normal  wash 
values  for  the  wing. 


Elements  of  this  matrix  are  associated  with  boxes 
of  the  planform,  wake,  or  diaphragm  regions  by  the 
DWPijkl  matrix. 

Generation:  Program  NWVPMBX  of  the  machbox  processor. 


130.50 


File: 

Index  Name : 
T,X£e; 

Diirensions: 
Auxiliary  ID; 


Elements; 


Generation : 


TAIL  UPPER  SURFACE  NORMAL  WASH  MATRIX 


MACHRNF 


UTni jkl 
PEAL 

1*NBX  where  NBX  is  the  number  of  boxes  on  the  non- 
coplanar  tail  plus  the  number  of  boxes  in  the 
diaphragm  area  of  the  tail  plus  the  number  of 
boxes  in  the  wake  area  of  the  tail. 


Word  1: 
Word  2; 
Word  3 ; 
Word  4; 
Word  5; 
Word  6; 
Word  7; 
Word  8 ; 
Word  9; 
Word  10; 


MACHRNF 
UNnijkl 
K- value 

Reference  length  for  K-values 

Mach  number 

Semispan  value 

AIC  integration  tolerance 

Case  number 

Condition  number 

Zero 


This  matrix  contains  the  upper  surface  normal  wash 
values  for  the  tail. 


Elements  of  this  matrix  are  associated  with  boxes 
of  the  planform,  wake,  or  diaphragm  regions  by  the 
CWPijkl  matrix. 


Program  NWVPMBX  of  the  machbox  processor. 


130.51 


VELOCITY  POTENTIAL  MATRIX 


File: 

Index  Name : 
Type : 

Pi  ire  ns  ions : 
Auxiliary  ID : 


Elements: 
Generation : 


MACHRNF 
VPni jkl 
REAL 

1*NBX  where  NEX  is  the  number  of  boxes. 


Word  1 : 
Word  2 : 
Word  3 : 
Word  4: 
Word  5: 
Word  6 : 
Word  7: 
Word  8 : 
Word  9 : 
Word  10: 


MACHRNF 
VPni jkl 
K- value 

Reference  length  for  K-values 

Mach  number 

Semispan  value 

AIC  integration  tolerance 

Case  number 

Condition  number 

Zero 


This  matrix  contains  the  smoothed  velocity 
potentials.  Elements  of  this  matrix  are 
associated  with  boxes  of  the  planform  region  by 
the  MPTijkl  matrix. 


Program  NWVPMEX  of  the  machbox  processor. 
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OFF-PLANFOBM  WASH  SAMPLE  MATRIX 


File;  MACHRNF 

Index  Name : WSni j k 1 

Type : REAL 

Diioensions;  1*1200 

Auxiliary  ID;  Word  1; 

Word  2: 

Word  3; 

Word  4: 

Word  5; 

Word  6 ; 

Word  7 ; 

Word  8; 

Word  9; 

Word  10; 

S lenient s;  This  matrix  contains  three  types  of  off-planform 

wash  sampling  values.  The  values  are  complex 
decimal  numbers.  The  real  part  of  each  value  is 
in  row  1,  The  imaginary  part  is  in  row  2.  The 
first  400  values  are  for  upwash.  Values  401-800 
are  for  side  wash.  The  last  400  values  are  for 
longitudinal  wash.  For  each  type  of  sample  there 
are  40  values  for  each  of  10  sample  chords.  The 
values  correspond  to  the  boxes  on  the  specified 
chord  of  the  planform.  Sample  washes  will  be 
present  only  for  the  boxes  and  chords  specified. 

Generation:  Program  NWVPMBX  of  the  machbox  processor. 


MACHRNF 

WSnijkl 

K-value 

Reference  length  for  K-values 

Mach  number 

Semispan  value 

AIC  integration  tolerance 

case  number 

condition  number 

Zero 
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CONCENTRATED  MASS  DATA  MATRIX 


File^Nanje:  MASSRNF  . 

Index  Name:  CgOOOIa,  Cg0002a,  •••#  Cg9999a 

Ty££:  mixed 

Dimensions : IN  ♦ 1,  where  LN  < 5000.  The  dimensions  are 

~ ~ reduced  such  that,  the  mass  matrix  for  the  last 

concentrated  mass  in  the  blocJc  is  wholly  contained 
in  one  block. 

Auxiliary  ID;  Word  1: 

Word  2: 

Word  3 ; 

Word  4 : 

Word  5: 

Words  6-10; 

Element  s : 

Item  1 : Identification  word  containing  4 packed  integers. 

Bits  59-36:  MASS  (display  code) 

Bits  35-30:  Zero 

Bits  29-15:  Internal  number  of  the  first  mass 

in  the  block 

Bits  14-  0:  Internal  number  of  the  last  mass  in 

the  block 

Item  2-LN:  Concentrated  mass  matrix  data  stored  as  follows: 

Word  1 is  an  ID  word  containing  4 packed  integers 

Bits  59-45:  Internal  concentrated  mass  number 

Bits  44-30:  Zero 

Bits  29-15:  NF,  number  of  kinematic  freedoms 

Bits  14-0:  Zero 


MASSRNF 

The  matrix  index  name. 

Number  of  masses  in  this  data  set 
Internal  number  of  the  first  mass 
in  this  block 

Internal  number  of  the  last  mass  in 

this  block 

zero 
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Generation : 


Words  2-(NF+1)  contain  runcodes,  each  consisting 
of  2 packed  integers 

Bits  59-" 30:  Internal  node  number 

Bits  29-G:  Freedom  number 

Words  (NF+2)  '- (NF*  (NF+3)/2+2)  contain  the  matrix 
terms,  stored  rowwise,  lower  triangular,  full. 

Program  LUMPGEN  of  the  mass  processor. 
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File : 

Index  Name i 
: 

Dimensions ; 
Au  xj.  1 i ID : 

Element  g; 

Item  1 : 
Item  2 : 
Generation; 


PASSENGER,  GARiO.  AND  FUEL  VECTORS 


MASSRNF 

CVECppa 

FVECffa 

PVEGppa 

MIXED 

2*N  where  N iS  variable  depending  on  the  number  of 
passengers,  catgo  hold  loading  commands,  and  fuel 
usage  comma rid§* 

Word  1;  MASSRNF 

Word  2:  The  matrix  index  name 

Words  3-10J  Zero 

Column  i contains  the  following  data  for  the  ith 
point  on  tha  factor. 

Weight 

X-cg 

program  PAYVEC  of  the  mass  processor. 
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FUEL  TABLES 


File : 

Index,  Name : 
Type: 

Dimensions : 
Auxiliary  ID : 

Elements: 

Item  1 : 
Item  2: 
Item  3-5: 
Item  6-11: 
Generation : 


MASSRNF 

FTttOla,  FTtt02a,  FTtt99a 

REAL 

11 *N  where  N is  the  sum  of  the  fuel  levels  of  the 
tanks.  (N<  300) 

Word  1:  MASSRNF 

Word  2:  The  matrix  index  name. 

Words  3-10:  Zero 

Each  column  contains  the  following  data  for  one 
fuel  level. 

Fuel  height 

Weight  of  fuel  in  the  tank 

X,  Yf  and  Z coordinates  of  the  center  of  gravity 

Ixx,  lyy,  IZZ/  Ixy>  Ixz,  lyz 

Program  FUELTAB  of  the  mass  processor. 
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FUEL  TABLE  INDEX  MATRIX 


File ; MASSPNF 

Index  Name ; FTINDXa 

Type:  MIXED 

Dimensions:  (N+1) *1  where  N is  the  number  of  defined  fuel 

tanks , 

Auxiliary  ID:  Word  1:  MASSRNF 

FTINDXa 

Words  3-10:  Zero 

Element  s: 

Item  1:  Number  of  fuel  tanks 

Item  2- (N+1)  : 

Bits  59-45:  Tank  identification 

Bits  44-42:  Reserved 

Bits  41-36:  Number  of  fuel  levels 

Bits  35-18:  Reserved 

Bits  17-9:  Fuel  table  block  number  for  this 

tank 

Bits  8-0:  Pointer  to  the  fuel  table  column 

for  this  tank. 

Generation:  Program  FUELTAB  of  the  mass  processor. 
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ELEMENT  GEOMETRY  DATA 


File; 


MASSRNF 


Index  Names; 


GKOOOIa,  GK0002a, 
GMOGOIa,  GM0002a, 
GFffCIa,  GFffG2a, 
GPppOla,  GPpp02a, 


. GK9999a 
. . . , GM9999a 
. . . , GFff  99a 
• • • / GPpp99a 


(Stiffness  elements) 
(Mass  elements) 

(Fuel  elements) 
(Payload  elements) 


Type;  MIXED 

Dimensions;  M * 1 where  M is  the  matrix  block  size  (currently 

4 GOG) . 


Auxiliary  ID: 


Word  1 ; 

Word  2 ; 

Word  3: 

Word  4: 

Word  5 ; 

Word  6: 

Word  7 : 
word  8; 
Words  9-10 ; 


MASSRNF 

The  matrix  index  name 

Number  of  elements  in  this  block 

Internal  number  of  the  first 

element  in  this  block 

Internal  number  of  the  last  element 

in  this  block 

Number  of  elements  in  this  block 
excluding  spars  and  covers. 

Number  of  spars  in  this  block 
Number  of  covers  in  this  block 
Zero 


Elements;  The  property  and  nodal  coordinate  data  for  the  ith 

element  is  stored  sequentially  (PROP1,  .. .#  PROPm, 
XI,  Yl,  Zl,  Xn,  Yn,  Zn  ...)  beginning  at  the 

pointer  word  for  that  element.  (The  pointers  are 
stored  in  the  IDX  matrices) . The  words  preceeding 
the  pointer  word  contain  the  element  weight 
factors. 


The  table  below  shows  the  element  properties,  the 
number  of  words  required  for  the  node  coordinates, 
and  the  weight  factors  for  each  element  type. 

(The  element  type  is  not  stored) 
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I TYPE  i PROPERTIES  I WORDS  I FACTOR 


I R0D 
1 SR0D 
I 

l"" 

I BEAM 


SPAR 


I 

IC0VER 

ICC0VER 


PLATE 

GPLATE 

SPLATE 

CPLATE 


A1  I 

A2  I 

Density  | 

Density  | 

A1  I 

J 1 I 

IY1  I 

IZ1  I 

A2  t 

J2  I 

IY2  I 

IZ2  I 


I A1(u)  \ 

I A1  (1)  I 

I A2(U)  I 

1 A2(1)  I 

I Density (u)  | 

1 Density  (1)  I 
I Density  (w)  j 
I t(w)  I 

I 0FF1  I 

I 0FF2  1 

I_-.> ,i_, 

I Density  (II)  I 
I t ( u ) 0>  I 

I Density  (1)  | 

I t (1)  ]p>  ! 


Density  . 

t E> 


I BRICK  I 


Dens ity 


Pointer- 1 


Pointer- 1 


Pointer- 1 (Cap-u) 
Pointer- 2 (Cap-1) 
Pointer- 3 (Web) 


Pointer- 1 (upper) 
Pointer- 2 (lower) 


Pointer- 1 


I 3*N  I 

1-. i 


Pointer- 1 


140.7 


1 


i 

If  the  plates  are  tapered  the  thicknesses  at 
the  nodes  are  stored  in  the  node  sequence. 

(t1,  t2,  ...  tn) 

where : Wt  = weight 

Ji 

lYi  = area  moments  at  node  i 
IZi 

Ai  = cross-sectional  area  at  node  i 
Ik j - weight  moment  of  inertias 
t = thickness 

N - number  of  nodes  describing  the 
element 

Generation:  Program  GEOMTFY  of  the  mass  processor. 


I TYPE  I PFOPEBTIES  1 WORDS  I FACTOR 


1 SCALAR  1 

Wt 

1 

3 

1 

1 Pointer 

Ixx 

! 

1 

1 1 

lyy 

1 

1 1 

Izz 

1 

Ixy 

1 

I 1 

Ixz 

1 

lyz 

1 

1 

j 
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FUEL/PAYLOAD  GEOMETPY  MATRIX 


File ; MASSPNF 

Index  Name:  GFffOla,  GFff02a,  •••#  GFff99a  (Fuel) 

GPppOla,  GPppC2a,  GFpp99a  (Payload) 

Type;  PEAL 

Pi me ns ions;  M*1  where  M is  the  matrix  block  size  (currently 

40G0) 

Auxiliary  IP;  Word  1:  MASSPNF 

Word  2:  The  matrix  index  name 

Word  3;  Number  of  elements  in  this  block 

Word  4:  Internal  number  of  the  first 

element  in  this  block, 

Word  5;  Internal  number  of  the  last  element 

in  this  block. 

Words  6-10;  Zero 

Elements;  Fuel  - The  tetrahedron  geometry  describing  the  fuel 

distribution  is  stored  as  follows;  Fuel 
density,  XI,  Y1 , Z1,  X2,  Y2,  Z2,  X4,  Y4, 

Z 4 . 

Payload  - The  tetrahedron  and  scalar  geometry 

describing  the  payload  distribution  is  stored 
as  follows;  (tetrahedrons)  cargo  density, 

XI,  Y1,  Z1,  X2,  Y2,  Z2,  ...,  X4,  Y4,  Z4 
(scalars)  Wt,  Ixx,  lyy,  Izz,  Ixy,  Ixz,  lyz, 
XI,  Y1,  Z1. 

Generation:  Programs  FUELELM  and  PAYELM  of  the  mass  processor. 
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ELEMENT  INDEX  MATRICES 


File: 

MASSRNF 

Index  Names; 

IDXKOOa  - (Stiffness) 

IDXMOOa  - (Mass  elements) 
IDXFffa  - (Fuel  elements) 
IDXPppa  - (Payload  elements) 

Type ; 

MIXED 

Dimensions ; 

M * 3 where 

M is  equal  to  the  number  of  elements 

in  the  corresponding  element  data  set. 

Auxiliary  ID ; 

Word  1 ; 

MASSRNF 

Word  2 : 

The  matrix  index  name 

Word  3 : 

The  number  of  mass  and  geometry 
data  blocks  for  the  corresponding 
data  set. 

Words  4-10: 

Zero 

Elements: 

Row  i of  the 

matrix  contains  the  following 

information 

for  the  ith  internal  element. 

Item  1: 

Bits  59: 

Taper  indicator  for  plates  and 
covers. 

0 = uniform  thickness 

1 = tapered 

Bits  58-54: 

The  element  type  code 

Bits  53-47: 

The  number  of  nodes  describing  the 
element 

Bits  46-37: 

The  number  of  the  geometry  data 
block  that  contains  the  data  for 

element  i 

Bits  36-25: 

The  row  of  the  geometry  matrix 
where  the  data  for  the  ith  element 

begins 

Bits  24-15: 

The  number  of  the  element  mass  data 
block  that  contains  the  data  for 
element  i 

Bits  14-0: 

The  row  of  the  element  mass  matrix 

where  the  data  for  the  ith  element 
begins 
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I tens  2 : 

Iteir  3 : 
Gener^ion : 


Bits  59-45:  The  element  user  identification 

Bits  44-30:  The  element  input  record  number 

Bits  29-0;  Reserved 

The  element  label 

Programs  GEOMTRY  and  T0TALWT  of  the  mass  processor. 
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FUEL/PAYLOAD  INDEX  MATRICES 


File: 

Index  Names : 
Type: 

Dimensions: 
Auxiliary  ID; 

Elements : 

I tern  1 : 


Item  2: 


MASSRNF 

IDXFf fa  - (Fuel) 
IDXPppa  - (Payload) 

MIXED 


M * 3 where  M is  equal  to  the  ntimber  of  elements 
describing  the  fuel/payload  distribution 
corresponding  to  the  condition  ff/pp. 


Word  1 : 
Word  2: 
Word  3: 


Words  4-10: 


MASSRNF 

The  matrix  index  neune 
The  number  of  mass  and  geometry 
data  blocks  for  the  corresponding 
condition . 

Zero 


Row  i of  the  matrix  contains  the  following 
information  for  the  ith  internal  element. 


Bits  59-54: 
Bits  53-47: 

Bits  46-37: 
Bits  36-25: 
Bits  24-15; 
Bits  14-0: 


Zero 


The  element  type  code 

The  number  of  nodes  describing  the 

element 

The  number  of  the  geometry  data 
block  that  contains  the  data  for 
element  i 

The  row  of  the  geometry  matrix 
where  the  data  for  the  ith  element 
begins 

The  number  of  the  element  mass 
data  block  that  contains  the  data 
for  element  i 

The  row  of  the  element  mass  matrix 
where  the  data  for  the  ith  element 
begins 
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It era  3: 


Fuel 


Bits  59-51;  Condition  identification 

Bits  50-42;  Fuel  management  sequence  number 

Bits  41-33;  Pointer  to  the  attitude  matrix 
Bits  32-15:  Reserved 

Bits  14-0;  User  id  of  the  fuel  tank  containing 

the  ith  tetrahedron. 

Payload 

Bits  59-51;  Condition  identification 

Bits  50-42;  Payload  loading  sequence  number 

Bits  41-30:  Number  of  passengers 

Bits  29-0;  User  id  of  the  cargo  hold 

containing  this  tetrahedron,  (Zero 
if  passenger) 

Generation:  Program  PAYELM  of  the  mass  processor. 
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ELEMENT  MASS  MATRIX 


File; 


MASSPNF 


Index_Name; 

liEt: 

Dimensions ; 


Auxiliary  ID : 


MAOOOIa,  MA0002a,  MA9999a 

MIXED 

LN*1,  where  LN  < 5000.  The  diirensions  are  reduced 
such  that  the  mass  matrix  for  the  last  element  in 
the  block  is  wholly  contained  in  one  block. 

Word  1 : 

Word  2; 

Word  3 
Word  4: 

Word  5; 

Words  6-10; 


MASSPNF 

The  matrix  index  name. 

Number  of  elements  in  this  data  set 

Internal  number  of  the  first 

element  in  this  block 

Internal  number  of  the  last  element 

in  this  block 

zero 


Elements ; 

Item  1 : Identification  word  containing  4 packed  integers 


Bits  59-36: 
Bits  35-30: 
Bits  29-15: 

Bits  14-  0: 


MASS  (display  code) 

Zero 

Internal  number  of  first  element 
in  this  block 

Internal  number  of  last  element 
in  this  block 


Item  2-LN:  Element  mass  matrix  data#  stored  in  order  of 

internal  element  number.  The  data  for  each 
element  is  stored  as  follows: 


Word  1 is  an  ID  word  containing  4 packed  integers 


Bits  59-45; 
Bits  44-30; 
Bits  29-15: 
Bits  14-  0: 


Internal  element  number 
Element  type 

NP,  number  of  kinematic  freedoms 
Zero 
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Words  2-  (NF  + 1)  contain  runcodes,  each  consisting 
of  2 packed  integers. 

Bits  59-30:  Internal  node  number 

Bits  29-  0:  Freedom  number 

Words  (NF+2) - (NF* (NF+3) /2  contain  matrix  terms, 
stored  rowwise,  lower  triangular,  full. 

Generation : Program  LUMPGEN  of  the  mass  processor. 
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DIAGONAL  MASS  MATRICES 


File; 

Index  Name: 
Type; 

Dimensions: 
AiJxiliarv  ID: 

Elenents: 

Generation; 


MASSRNF 


MDCqqqa  (user  matrix) 
MIXED 


NFREE*1  where  NFREE  equals  the  number  of  retained 
freedoms. 


Word  1 : 
Word  2: 
Word  3: 
Words  4-9: 
Word  10 : 


MASSRNF 

MDCqqqa 

DIAGONAL 

Zero 

The  data  set  niunber 


The  diagonal  mass  terms  are  stored  consecutively 
as  a vector. 


Program  MRGMASS  of  the  mass  processor. 
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NON-DIAGONAL  MASS  MATRICES 


File; 

Index  Name: 
Type; 

Dimensions; 
Auxiliary  ID; 

Elements; 

Generation; 


MASSRNF 

MDCqqqa  (user  matrix) 
MIXED 


N*1  where  N is  variable  depending  on  the 
sparseness  of  the  matrix. 


Word  1 ; 
Word  2; 
Word  3; 
Words  4-9; 
Word  10: 


MASSRNF 

MDCqqqa 

FULL 

Zero 

The  data  set  nimber 


The  mass  matrix  terms  are  stored  in  a row-wise, 
lower  triangular  format.  (Sparse  format,  no 
leading  zeros.) 


Program  MRGMASS  of  the  mass  processor. 
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AUXILIARY  PANEL  WEIGHT  MATRICES,  NO  INERTIAS 


File: 

Index  Name: 
TYpe: 

Dimensions: 
Auxiliary  ID: 

Element-s : 

Item  1: 

Item  2: 
It^  3: 

Item  1: 
Item  2: 
Item  3-5: 

Generation : 


MASSRNP 


MDCqqqa 

MIXED 


(NPAN+NMAS)  * 5 where  NPAN  equals  the  number  of 
auxiliary  panels  defined  and  NMAS  equals  the 
number  of  concentrated  masses  requested. 


Word  1: 
Word  2: 
Words  3-9: 
Word  10: 


MASSRNP 

MDCqqqa 

Zero 

The  data  set  number 


Rows  1 to  NPAN  contain  the  following  auxiliairy 
panel  data: 

A 8 character  panel  identification  of  the  form 
AUXxxxxx.  Where  xxxxx  equals  the  input  panel 
identification . 

Panel  weight 

X,  Y,  Z,  coordinates  of  the  panel  center  of 
gravity 

Rows  NPAN+1  to  NPAN+NMAS  contain  the  following 
concentrated  mass  data: 

The  concentrated  mass  identification 

Weight 

X,  Y,  Z,  coordinates  of  the  mass  center  of 
gravity . 

Program  ASSMBLY  of  the  mass  processor. 
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AUXILIARY  PANEL  WEIGHT  MATRICES > WITH  INERTIAS 


File; 

Index  Name; 
Type; 

Dimensions ; 


Auxiliary  ID; 


Elements; 

Item  1; 

Item  2; 
Item  3-5; 
Item  6-11; 

Item  1: 
Item  2; 
Item  3-5; 

Item  6-11: 

Generation : 


MASSRNP 

MDCqqqa 

MIXED 

(NPAN+NMAS)  ♦ 11  where  NPAN  equals  the  number  of 
auxiliary  panels  defined  and  I1MAS  equals  the 
nvimber  of  concentrated  masses  requested. 

Word  1 : MASSRNP 

Word  2:  MDCqqqa 

Words  3-9;  Zero 

Word  10;  The  data  set  number 

Rows  1 to  NPAN  contain  the  following  axjxiliary 
panel  data: 

A 8 character  panel  identification  of  the  form 
AUXxxxxx  where  xxxxx  equals  the  input  panel 
identification 

Panel  weight 

X,  Y,  Z,  coordinates  of  panel  center  of  gravity 

Panel  inertias  about  panel  center  of  gravity 
(Ixx,  lyy#  I2Z,  Ixy,  Ixz,  lyz) 

Rows  NPAN+1  to  NPAN+NMAS  contain  the  following 
concentrated  mass  data. 

The  concentrated  mass  identification 

Weight 

X,  Y,  Z,  coordinates  of  the  mass  center  of 
gravity 

Mass  inertias  about  the  mass  center  of  gravity 
(Ixx,  lyy#  Izz,  Ixy,  Ixz,  lyz) 

Program  ASSMBLY  of  the  mass  processor. 
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FREEDOM  ACTIVITY  VECTOR 


File;  MASSRNF 

Index  Name:  MFAV00a,MFAV0ga 

Type:  MIXED 

Ditnensions;  ((N+3)/4)  * 1 where  N is  the  number  of  nodes. 

Auxiliary. ID;  Word  1 : MASSRNF 

Word  2;  The  matrix  index  name. 

Word  3:  Bits  59- 45,  15  bits  associated  left 

to  right  with  freedoms  TX,  TY,  etc. 
A zero  bit  indicates  that  no  node 
has  mass  for  this  freedom;  a one 
bit  that  at  least  one  node  has  mass 
for  this  freedom. 

Bits  44-0,  reserved  for  future  use. 

Words  4-10:  Zero 

Elements;  Item  j consists  of  4 packed  16  bit  integers.  The 

15  bits  are  associated  (left- to-right)  with  the 
fifteen  degrees  of  freedom  at  the  corresponding 
internal  node,  A ''O"  bit  indiGates  no  mass  for 
the  corresponding  freedom;  a 'M'*  bit  indicates 
mass. 

Bits  59-45;  Node  4j-3 

Bits  44-30;  Node  4j-2 

Bits  29- 1 5 ! Node  4 j- 1 

Bits  14-0:  Node  4j 

Generation : Program  LUMPGEN  of  the  mass  processor. 
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ELEMENT  MASS  DATA. 


File : MASSPNF 

Index  Name;  MKOOOIa,  MK0002a,  •••/  MK9999a  (Stiffness  elements) 

MMOOOIa,  MM0002a,  MM9999a  (Mass  elements) 

MFffOla,  MFffG2a,  ,,.,,MFff99a  (Fuel) 

MPppOla,  MPpp02a,  MPpp99a  (Payload) 

Type ; MIXED 

Dimensions ; M * 1 where  M equals  10  * (the  number  of  elements 

stored  in  the  corresponding  element  geometry  data 
block) . 

Auxiliary  ID:  Word  1 ; MASSRNF 

Word  2:  The  matrix  index  name 

Word  3;  Number  of  elements  in  this  block 

Word  4:  Internal  number  of  the  first 

element  in  this  block 

Word  5:  Internal  number  of  the  last  element 

in  this  block 
Words  6-10:  Zero 

Elements:  The  mass  data  for  each  element  is  stored 

sequentially  as  follows: 

WEIGHT 

XCG 

YCG  Center  of  Gravity 

ZCG 

I XX 
lYY 
IZZ 
IXY 
IXZ 
lYZ 

Each  spar  element  contains  3 blocks  of  data 
(upper  cap,  lower  cap,  web) 

Each  cover  element  contains  2 blocks  of  data 
(upper  surface,  lower  surface) 

Generation : Program  TOTALWT  of  the  mass  processor. 


Moments  of  inertia  about  the  global 
axis  origin 
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SUBSTRUCTUPE  MASS  MATRICES 


File : 

MASSPNF 

Index  Name: 

MPEDsss  (user  matrix) 

Type : 

MIXED 

Dimensions: 

N*1  where  N is  variable  depending  on  the 
sparseness  of  the  matrix 

Auxiliary  ID: 

Words  1-10:  Zero 

Element  s: 

The  mass  matrix  terms  are  stored  in  a row- wise 
lower  triangular  format.  (Sparse  format,  no 
leading  zeros.) 

Generation : 

Program  SUBMASS  of  the  mass  processor. 
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CONDITION  SUMMARY  MATRIX 


File : 

Index  Name : 
Type ; 

Diinensions : 
Auxiliary  ID: 

Elements : 

Item  1 ; 

Item  2: 
Item  3-5: 
Item  6-11: 

Generation ; 


MASSBNF 

TAPLWTa 

MIXED 

CN  * 1 1 where  CN  = the  number  of  defined  mass 
distribution  conditions. 

Kord  1 : MASSRNF 

Word  2:  TAPLWTa 

Words  3-10:  Zero 

Each  row  of  the  matrix  contains  the  following  data 
for  each  condition: 

The  mass  matrix  index  name  corresponding  to  this 
row  of  data  or  the  name  TPROPga  where  g equals  the 
concentrated  mass  subset  number  requested  (or  0) 
and  a equals  the  display  code  equivalent  of  the 
data  set  number. 

Total  weight  of  this  mass  distribution  condition 

X,  Y,  Z coordinates  of  the  center  of  gravity 

Total  inertias  about  center  of  gravity 
(Ixx,  lyy,  Izz,  Ixy,  Ixz,  lyz) 

Programs  ASSMBLY  and  MRGMASS  of  the  mass  processor. 
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DATA  SUB^iAT  TOTAl.  mSS  i»HOP£RTlES  MATRIX 


Fxle; 

Index  Kanie: 
Type : 

Dxmensxgns : 

A^iiKXliary  ID: 
Klemenps: 


MAbSRIMF 

TjIrfTLWTa 

MIXED 

(4+CM+PP+Ft)  * 11  where  CM  equals  the  ntjonber  ot 
concentrated  laass  subsets,  PP  equals  the  nu’Hi>er  of 
payload  sunsets,  and  FF  equals  the  number  of  fuel 
subsets - 

Word  1:  MA5SH.6tP 

Word  2:  Ti^iUbW'ra 

Words  3-lu : Xero 

Ihe  rows  or  the  matrix  contain  the  data  for  the 
tollowiny  eieruent  subsets: 

Row  1 contains  flexxble  elen^nt  data 

Row  2 contaxns  inass  element  data 

Row  3 


. contaxiis  cuhcentrated  mass  data 
Row  ^ -HJM 
Row  3+CM 


contains  fuel  data 


Row  2+CM+FF 
Row  3+CM+FF 


. contaxns  pailoaa  data 

m- 

Row  2+CM+PP+Ff 
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Each  row  of  the  matrix  contains  the  following 
data  ; 


Item  1:  Identification 

Item  2:  Total  element  subset  weight 

Item  3-5:  X,  Y,  2 coordinates  of  the  center  of  gravity 

Item  6-11:  Inertias  about  global  axis  system  origin 

(Ixx,  lyy»  Izz,  Ixy,  ixz,  lyz) 

Generation : Program  TOTALWT  of  the  mass  processor. 
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FREEDOM  ASSIGNMENT  TABLE 


File:  MERGRNF 

Index  Name:  IFATsss 

Type:  MIXED 

Dimensions : 2*N  where  N is  the  number  of  nodes  in  stibstructure 

sss , 

AuxiliarY_ID:  Word  1 ; MERGRNF 

Word  2:  IFATsss 

Words  3-10:  Zero 

Elements:  Column  j Gontains  the  freedom  assignment 

information  for  internal  node  j.  The  contents  of 
the  two  items  are  as  follows: 

Item  1:  Bits  59-15:  This  field  contains  15  3-bit 

integers,  representing  the  15 

degrees  of  freedom  for  the  node  j. 
Each  3-bit  field  contains  an 
integer  in  the  range  0-4  indicating 
the  freedom  type.  The  code  is  as 
follows: 

Value  Type 

0 not  active 

1 free  (F) 

2 retain  (R) 

3 support  (S) 

4 constrained 

Bits  14-0:  15  bit  integer  giving  the  number  of 

active  freedoms  for  the  node. 
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Item  2: 


Bits  59-45: 


Number  of  free  freedoms  up  to  node  j 


Generation: 


Bits  44-30:  Number  of  retained  freedoms  up  to 

node  j 

Bits  29-15:  Number  of  supported  freedoms  up  to 

node  j 

Bits  14-0:  Number  of  constrained  freedoms  up 

to  node  j 

The  MRGSET  of  the  merge  processor. 
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FREEDOM  ASSIGNMENT  Tj^BLE 


File:  MERGENF 

Index  Name:  KFATOba 

Type:  MIXED 

Dimensions:  2 ♦ N where  N is  the  number  of  nodes 

Auxiliary  ID:  Word  1;  MERGRNF 

Word  2:  KFATOba 

Words  3-10:  Zero 

Element s:  Column  j contains  the  freedom  assignment 

information  for  internal  node  j.  The 
contents  of  the  two  items  are  as  follows: 

Item  1:  Bits  59-15:  This  field  contains  fifteen 

3-bit  integers  representing 
the  15  degrees  of  freedom  for 
the  node  j.  Each  3-bit  field 
contains  an  integer  in  the  range 
0-4  indicating  the  freedom  type. 
The  code  is  as  follows: 

Value  Type 

0 - Not  active 

1 - Free  (F) 

2 - Retain  (R) 

3 - Support  (S) 

4 - Constrain  (C) 

Bits  14-  0:  15-bit  integer  giving  the  number 

of  active  freedoms  for  the  node 
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I+em  2:  Bits  59-45:  Number  of  Free  freedoms  up  to 

node  j 

Bits  44-30:  Number  of  Retained  freedoms  up 

to  node  j 

Bits  29-15:  Number  of  Supported  freedoms  up 

to  node  j 

Bits  14-  0:  Number  of  Constrained  freedoms  up 

to  node  j 

Generation:  Program  MRGSET  of  the  merge  processor. 


150. 4 


RETAINED  FREEDOM 

GORRESPONDENCE  TABLE 

File : 

MERGRNF 

i.S5§2L-Naise ; 

KRTCOba 

T^£6 : 

MIXED 

Dimensions; 

N*1  where  N is  the  dimension  of  the  reduced  matrix 
for  this  data  set  and  execution  stage. 

Auxiliary  ID ; 

Word  1; 

Word  2 ; 
Words  3-10; 

MERGRNF 

KRTCOba 

zero 

E leme  nt  s ; 

The  ith  item  contains  the  following  data; 

Bits  59-30: 

The  number  of  the  retained  freedom 
in  the  assemblY  control  vector 
which  corresponds  to  the  ith 
retained  freedom  in  the  retained 
freedom  vector. 

Bits  29-0: 

The  number  of  the  retained  freedom 
in  the  retained  freedom  vector 
which  corresponds  to  the  ith 
retained  freedom  in  the  assembly 
control  vector. 

Generation; 

Program  MRGSET 

of  the  merge  processor. 
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File; 

Index  jNaaie: 


Dimensxoiis  ; 
Auxiliary  ID; 

Llementia: 

Iten;  1 : 
Item  2; 

Item  3; 
Item  4 : 
Item  5 ; 


DSFR  FR£.F]JO^^  TABLE 


MERGRNF 

KUFRTOa 

MIXEU 

35  * NS  where  NS  xs  the  number  of  defined  boundary 
condition  and  superpositon  stages. 

Word  1:  MluRGRNF 

Word  2:  KUFKTOa 

Words  3-10:  i.ero 

The  ith  column  corresponds  to  the  ith  inpmt 
boundary  condxtxon  oi  superposition  stage.  The 
row  entries  are: 


Stage  nuiuoer  fHiteger)  . 


Bits  53-18: 

Bits  17-0 ; 
Bits  59-18: 


User  selected  freedom  actxvxty 
laoex  fox  partition  1 of  the 
equxlxbrium  equations  (H  format)  . 
Default  is  4HFREE. 

sum  of  partition  1 type  freedoms- 

same  as  Item  2 but  for  partition  2 . 
Default  is  OPBRETAIN. 


Bits  17-0: 
Bits  59-18: 

sxts  17-0: 
Reserved  for 


Sum  of  partition  2 type  freedoms. 

Same  as  Item  2 iaut  for  {partition  3. 
Delatat  is  7HSUPF0RT. 

Sum  of  partition  3 type  freedoms. 

future  use. 
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Item  6-20:  User  selected  freedora  labels  (2  character  BCD 

left-adjusted  blank-filled  words)  for  man/machine 
conanuni  cat  ions  associated  with  the  internal 
kinematic  freedoms  1-15,  respectively,  for  all 
rectangular  cartesian  coordinate  reference  frames 
associated  with  set  X and  state  i.  Default  words 
are  TX,  TY,  TZ,  RX,  RY,  and  RZ,  respectively. 

Item  21-35:  Same  as  items  6-20  but  for  all  cylindrical 

reference  frames.  Default  words  are  TR,  TT,  TZ, 
RR,  RT,  and  RZ,  respectively. 

Item  36-50:  Same  as  items  6-20  but  for  all  spherical  reference 
frames.  Default  words  are  TR,  TT,  TP,  RR,  RT,  and 
RP,  respectively. 

Item  51-65:  User  selected  freedom-force  labels  (2  character 
BCD  left-adjusted  blank- filled  words)  for 
man/machine  communications  associated  with  the 
internal  force  freedoms  1-15,  respectively,  for 
all  rectangular  Cartesian  coordinate  reference 
frames  associated  with  set  X and  stage  i.  Default 
words  are  FX,  FY,  FZ,  MX,  MY,  and  MZ, 
respectively. 

Item  66-80:  Same  as  items  51-65  but  for  all  cylindrical 

reference  frames.  Default  words  are  FR,  FT,  FZ, 
MR,  MT,  and  MZ,  respectively. 

Item  81-95:  Same  as  items  51-65  but  for  all  spherical 

reference  frames.  Default  words  are  FR,  FT,  FP, 
MR,  MT,  and  MP,  respectively. 

Generation:  Program  MRGSET  of  the  merge  processor. 
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(Only  user 
written 


MULTENF 


matrices  as  described  in  reference  1 
on  MULTRNF) 


1 are 


160.1 


BH03  CONDITION  CONTROL  MATRIX 


Pile: 

FH03RNF 

Index  Ncune : 

ACMi jOO 

Type: 

MIXED 

Dimensions : 

N*1  where  N=(16+  niamber  of  K- values  + number  of 
Mach  numbers) 

Auxiliary  ID: 

Word  1 : 

Word  2: 
Words  3-10; 

RH03RNF 

ACMijOO 

Zero 

Element  s: 

Item  1 : 

Bits  59-30; 

Number  of  constants  (9) 

Bits  29-0: 

Pointer  to  the  first  constants  (6) 

Item  2: 

Bits  59-30; 

Number  of  K values  (NOKVAL) 

Bits  29-0; 

Pointer  to  the  first  K value  (15) 

Item  3 : 

Bits  59-30; 

Number  of  Mach  number  (NOMACH) 

Bits  29-0: 

Pointer  to  the  first  Mach  number 
(NOKVAL+15) 

Item  4: 

Bits  59-30: 

Number  of  problem  size  indicators 
(3) 

Bits  29-0; 

Pointer  to  the  first  problem  size 
indicator  (NOKVAL+NOMACH+ 1 8) 

Item  5 : 

Bits  59-30; 

Number  of  matrix  size  indicators 
(1) 

Bits  29-0; 

Pointer  to  the  first  matrix  size 
indicator  (NOKVAL+NOMACH+I 8) 

Item  6 : 

EO,  Root  semi- 

chord 

Item  7 : 

SPAN,  semi-span 
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Item 

Iteir 

Item 

Item 

Item 

Item 

Item 


8:  syM,  symmetry  indicators 

1=symmetric 
2=antisymmetric 

9:  NSPOPT,  non-syrametric  planform  option 

10:  GFOPT,  generalized  force  option 

11:  GFPOPT,  generalized  force  print  option 

12:  CHECK,  checkout  indicator 

13:  K-values 

1 3+NOKVAL: 


Mach  nuntoers 
Item  1 3+NOKVAL+NOMACH: 

NWTMDS,  number  of  c/modes 
Item  14+NOKVAL+NOMACH: 


Zero 

Item  1 5+NOKVAL+NOMACH: 

NDWMDS,  number  of  downwash  modes 
Item  16+NOKVAL+NOMACH: 

Zero 

Generation;  Program  MIPREP  of  the  RH03  processor. 
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File; 

Index  Name : 
Type: 

Dimensions : 
Auxiliary  ID; 


Elements: 
Item  1 ; 


Item  2: 


C«MATRIX  INDEX  TABLE 


RH03RNF 

CMOOOOO 

MIXED 

18*50 

Word  1 : 

Word  2: 

Word  3: 

Word  4 : 

Words  5-10: 


RH03RNF 

CMOOOOO 

Number  of  main  surface  C-matrix 
entries  in  the  table  (maximum  of  50) 
Number  of  c-matrices  accessible  via 
the  index  table  (maximum  of  250) 

Zero 


Each  main  surface  entry  in  the  table  occupies  one 
column  in  the  matrix.  Each  column  contains  the 
following  data: 


Bits  59-18: 
Bits  17^0: 

Bits  59-48: 
Bits  47-42: 

Bits  41-36: 
Bits  35-30; 
Bits  29-24; 


seven  character  main  surface 
identification 


An  integer  number  indicating  the 
chronological  order  in  which  the  c- 
matrix  was  generated. 

Zero 

1 — Symmetric  solution 

2- -AntisyrametriG  solution 

3—  Nonsymmetric  solution 

NLE--Number  of  leading  edge 
definition  points 

NTE- -Number  of  trailing  edge 
definition  points 

NDWC— Number  of  downwash  chords 


Bits  23-18;  NPDWC--Number  of  points  on  a 
downwash  chord 
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Bits  17-12:  NSPT— Number  of  spanwise  pressure 

terms 

Bits  11-6:  NCPT--Number  of  chordwise  pressure 

terms 

Bits  5-0:  NOCS“-The  number  of  control 

surfaces 

Item  3;  SPAN-wing  semi-span 

Item  4:  BO— Root  semi-chord 

Item  5:  K- value 

Item  6:  Mach  number 

Item  7-13:  Fun  title 

Item  14:  Main  surface  entry  date 

Item  15-18;  Cata  for  control  surfaces  1-4  are  stored  as 

follows: 

Bits  59-18:  Seven  character  control  surface 

identification 

Bits  17-9:  An  integer  number  indicating  the 

chronological  order  in  which  the  c- 
matrix  was  generated 

Bits  8-0:  The  control  surface  type 

l=Full  trailing  edge 
2=Tip  trailing  edge 
3=Mid  trailing  edge 
4=Partial  trailing  edge 
5= Full  leading  edge 
6-Tip  leading  edge 
7=Mid  leading  edge 
8=Partial  leading  edge 

Generation;  Program  RDWRTC  of  the  RH03  processor. 
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C-MATRIX 


File; 

Index  Name; 
Dimensions : 


Auxiliary  ID : 


Elements; 


Generation ; 


RH03RNF 

CMiOOOO 

REAL 

(2*NDWP) ♦NPTOM  (NDWP+NPTRM  complex) 

Where 

NDWP  = 

NPTRM  = 


Word  1 : 
Word  2; 
Word  3; 
Word  4 ; 
Word  5; 
Word  6; 
Words  7 


the  number  of  downwash  points 
the  nurnber  of  pressure  terms 
(NPTRM=4  for  a control  surface) 

RH03RNF 

CMiOOOO 

K-value 

Bo— Root  semi- chord 
Mach  number 
SPAN- wing  semi- span 
-10;  Zero 


Let  Cpq(i,j)  be  the  element  of  the  (p,g)  partition 
of  the  C-matrix.  The  value  of  Cpg(i,j)  is  the 
downwash  value  at  the  i-th  downwash  point  on  the 
p-th  downwash  chord  due  to  the  assumed  pressure 
mode  composed  of  the  product  of  the  j-th  spanwise 
and  g-th  chordwise  pressure  terms. 

Programs  RDWRTC  and  CMCALC  of  the  RH03  processor. 
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FULL  DOWNWASH  MATRIX 


File;  RH03FNF 

Index  Name;  DWOijkl 

Type;  PEAL 

Diinensions;  (2*NDWP)  *NDSMDS  (NDWP^NDWMDS  complex) 

Where; 

NDWP  5=  number  of  downvrash  points 

NDWMDS  = number  of  downwash  modes 

Auxiliary  ID;  Word  1 : RH03RNF 

Word  2;  DWOijkl 

Words  3-10;  Zero 

Elements;  Items  (i, j)p  and  (i+1rj)p  equal  the  real  and 

imaginary  parts  of  the  kinematic  downwash  at  the 
i-th  downwash  point  on  the  p-th  downwash  chord  due 
to  the  j-th  vibration  mode  (downwash  mode) . The 
indices  i,j  and  p are  defined  as  follows; 

i = 1,2,...  NPDWC  (number  of  downwash  points  per 
chord)  ordered  from  the  most  forward  point  on  each 
chord  or  from  the  first  user  input  point  on  each 
chord . 

p - 1,2,.. . NDWC  (number  of  downwash  chords) 
ordered  from  the  most  outboard  chord  or  from  the 
first  user  input  chord  position. 

j = 1,2,...  NDWMDS  in  the  order  of  the  input  modes 
Generation;  Program  PCOEFF  of  the  RH03  precessor. 


170.  6 


MODIFIED  DOWNWASH  MATRIX 


File; 

Index  Name ; 
Type; 

Dimensions ; 


EH03RNF 

DWMijkl 

REAL 

(a^NDWP) ♦NDWMDS  (NDWP*NDWMDS  complex) 
Where ; 


NDWP  = number  of  downwash  points 
NDWMDS  = number  of  downwash  modes 


Auxiliary  ID ; 


Word  1 ; 

Word  2; 
Words  3-10; 


RH03RNF 

DWMijkl 

Zero 


Elements;  The  elements  of  the  modified  downwash  matrix  are 

calculated  by  subtracting  the  mathematical 
downwash  due  to  control  surface  rotation  from  the 
kinematic  downwash  for  each  downwash  point  and 
stored  in  the  same  format  as  the  full  downwash 
roatrix. 

Generation;  Program  PCOEFF  of  the  RH03  processor. 
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GENERALIZED  FORCES 


File; 

Index  Name: 
Type ; 

Piniensions: 


Auxiliary  ID ; 


Elements; 

Generation; 


RH03RNF 


GFOijkl 

REAL 


(2*NWTMDS)  ♦NDWMDS  (NWTMDS*NDWMDS  complex) 
Where ; 


NWTMDS  - number  of  weighting  function  modes 
NDWMPS  = number  of  downwash  modes 


Word  1 : 

Word  2: 

Word  3: 

Word  4; 

Word  5: 

Word  6 : 
Words  7-10; 


RH03RNF 
GFOijkl 
K- value 

BO  - root  semi-span 

Mach  number 

SPAN  - wing  semi -Span 

zero 


Element  (i, j)  is  the  work  done  by  the  motion  of 
the  lifting  surface  in  the  i-th  mode  acting 
against  the  unsteady  aerodynamic  pressure  in  the 
j-th  mode  divided  by  the  dynamic  puressure. 

Program  GPORCE  of  the  RH03  processor. 
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File; 

Index  Name ; 

Dimensions; 
Auxiliary  ID : 

Elements; 


CUBIC  HINGE  ROTATION  COEFFICIENTS 


BH03FNF 

HCmijOO 

\ 

PEAL 

4*ndwmds  where  NDWMDS  equals  the  number  of 
downwash  modes 

Word  1;  RH03RNF 

Word  2:  HCmijOO 

Words  3-10;  Zero 

The  elements  of  the  i-th  column  are  the  four  cubic 
coefficients  of  hinge  rotation  for  the  i-th  mode 
for  the  control  surface  associated  with  this 
matrix. 

Program  MIPREP  of  the  RH03  processor. 
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File: 

Index  Maine : 
Type; 

Siis§n2i2as  • 


Auxiliary  ID : 


Element  s: 


Generation: 


MODAL  SLOPES  AND  DEFLECTIONS 

FH03RNF 

M0OijOO 

REAL 

(2*NDWP)  ♦NWTMDS 
Where: 

NDWP  = number  of  downwash  points 

NWTMDS  - number  of  weighting  modes 

Word  1:  RH03RNF 

Word  2:  M0OijOO 

Words  3-10:  zero 

Elements  1,i, j and  2,i,j  are  the  streamwise  slope 
and  deflection  of  the  i-th  downwash  point  for  the 
j-th  interpolated  mode  shape. 

Program  DWPREP  of  the  RH03  processor. 
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UNSTEADY  PRESSURE  REPORT 


File ; 

Index  Name : 
Type ; 

Dimensions : 


PH03RNF 

PROijkl 

REAL 

(2*INPPT)  *NDWMDS  (NPPT*NDWMDS  complex) 
Where: 

NPPT  = number  of  pressure  report  points 
NDWMDS  = nximber  of  downwash  modes 


Auxiliary  ID: 


Elements: 


Word  1 : 

Word  2: 

Word  3 : 

Word  4 : 

Word  5: 

Word  6: 
Words  7-10: 


RH03RNF 
PROijkl 
K- value 

BO  - root  semi- span 

Mach  number 

SPAN  - wing  semi-span 

Zero 


Elements  (i,j)  and  (i  + 1,j)  are  the  real  and 
imaginary  parts  of  the  unsteady  pressure  at 
pressure  report  point  i for  the  j-th  downwash 
mode , 


Generation: 


Program  PRESURE  of  the  EH03  processor. 
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PRESSURE  SERIES  COEFFICIENTS 


File : RH03RNF 

Index  Name;  PSOijkl 

Type:  PEAL 

Dinjensions;  (2*NPTRM)  +NDWMDS  (NPTRM*NDWMDS  complex) 

Where : 

NPTRM  = number  of  pressure  terms 

NDWMDS  = number  of  downwash  modes 

Auxiliary  ID:  Word  1:  RH03RNF 

Word  2:  PSOijkl 

Words  3-10:  Zero 

Elements:  Items  (i#j)q  and  (i+1rj)5  of  the  q-th  rot 

partition  equal  the  real  and  imaginary  parts  of 
the  coefficient  for  the  assumed  pressure  mode 
composed  of  the  product  of  the  i-th  spanwise 
pressure  term  and  the  q-th  chordwise  pressure  term 
due  to  the  modified  downwash  calculated  from  the 
j-th  vibration  mode  (downwash  mode) 

Generation;  Program  PCOEFF  of  the  RH03  processor. 
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File : 

Index  Name; 
Ty£§: 

Dimensions : 

A u xi  1 i a r ID : 

Element  s: 


PH03  CASE  DATA  MATRIX 


RH03RNF 

R30ij00 

MIXED 

2008*1 

Word  1:  DATARNF 

Word  2:  R30i000 

Words  3-10:  Zero 


The  array  contains  the  contents  of  the  RH03 
adjacently  stored  labeled  common  blocks: 


BASIC 

OPTIONS 

COUNT 

MSGEOM 


CSGBOM 

TABLE 

COND 

FILES 

R03M0D 


BASIC  contains  constantSr  counter,  and  key  RHOIII 
options. 

COMMON  /BASIC/ 


ZERO 

PI 

PI02 

INDCM 

SYM 

SPAN 

BO 

SH 

KVAL 

MACH 

BETA 

KSQD 

BETASQD 


Complex  zero 
Value  of  PI 
PI/ 2 

C-Matrix  indicator,  B=main  surface, 

N=control  surface 

Syrnmetry  indicator,  1- symmetric, 

2 -anti symmetric 
Semispan 

Root  semichord  (or  some  other 
reference  length) 

Span/BO 

K-value,  reduced  frequency  = 

BO+OMEGA/V 

Mach  number 

SQRT  (1 -Mach** 2) 

KVAL* *2 
BETA*  *2 
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FH03RNF 

Name  of  the  FH03  output  random 
name  file.  INPREP  extracts  the 
name  from  the  ATLAS  labeled  common 
block  KQENDM.  It  is  normally  equal 
to  7LRH03RNF, 

NCASE 

zz 

The  data  case  number  for  the  current 
RH03  data  case 

NCOND 

The  data  condition  number  for  the 
current  RH03  data  condition. 

OPTIONS 
paths , 

contains  variables  choosing  optional 

COMMON 

/OPTIONS/ 

CMOPT 

C-Matrix  option, 

,T.=Generate  a new  C-matrix  file 
. F. =Use/update  an  old  C-matrix  file 

PRSOPT 

Pressure  report  option, 

•T. =Report  unsteady  pressure  at 

default  or  user  defined  locations 
. F. =No  report 

SGFOPT 

Sectional  generalized  force  option, 
.T. =Report  sectional  generalized 
forces  at  default  or  JSER 
defined  chords, 

.F.=No  generalized  force  calculations 

GEXOPT 

Giist  excitation  option, 

.T. =Include  a gradual  or  non-gradual 
penetration  gust  mode 

VPOPT 

Velocity  profile  option, 
.T.=Modify  modal  input  by  user 
supplied  velocity  profile  = 
V (LOCAL)  /V  (INFINITY) 

MINPOPT 

Modal  input  print  option, 
.T,=Print  input  points  and 
deflections 

MOPOPT 

Modal  output  print  option, 
.T.=Print  interpolated  deflection 
and  slope  at  downwash  points 

DWPOPT 

— 

Downwash  print  option, 
.T.=Print  downwash  matrix 

PCPOPT 

Pressure  coefficient  print  option, 
.T. =Print  coefficients 

of  the  assumed  pressure  series 
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GFFOPT 


SFSOPT 


ATLASOP 


NSPOPT 


MITOPT 


Generalized  force  print  option, 
-1=Print  no  generalized  forces 
0=Print  all  generalized  forces 
N=Print  first  N generalized  forces 
Scratch  file  save  option, 

,T.=Do  not  delete  scratch  files 

RHOSC1  and  RHOSC2  following  job 
comp let ion, 

.F.=Delete  scratch  files 
ATLAS  input  option, 

.T,=MIFILE  will  be  a SNARK  I/O 
sequential  file  containing 
modal  input  point  coordinates 
and  deflection 
.F.=No  ATLAS  type  input 
Non- symmetric  planform  option, 

,T,  =Planform  specified  has  no  mirror 
image,  e.g.,  fin, 

,F. “Standard  mirror  image  planform 
Modal  input  point  transformation 
option, 

,T.“Do  not  perform  coordinate  trans- 
formation on  inpoint  points  in 
surface  spline  interpolation 


COUNT  contains  variables  defining  the  problem  size 


COMMON 


/COUNT/ 


NDWC 

NPDWC 

NDWP 

NSPT 

NCPT 

NPTRM 

NPRC 

NPPRC 

NPPT 

NSGFC 

NDWMDS 

NWTMDS 

NOKVAL 


Number  of  downwash  chords 
Number  of  points  per  downwash  chord 
Number  of  downwash  point=NDWC^NPDWC 
Number  of  s panwise  pressure  terms 
Number  of  chordwise  pressure  terms 
Number  of  assumed  pressure  modes= 
NSPT*NCPT 

Number  of  pressure  report  chords 
Number  of  points  per  pressure  report 
chord 

Number  of  pressure  report  points = 
NPRC* NPPRC 

Number  of  sectional  generalized 
force  report  chords 
Number  of  downwash  modes 
Number  of  weighting  function  modes 
Note  NDWMDS = NW I MDS  + 1 ( i f GEXOPT= . T . ) 
Number  of  reduced  frequencies 
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IKVAL 

= 

Reduced  frequency  counter 

NOMACH 

Number  of  Mach  numbers 

IMACH 

Mach  number  counters 

ICOND 

Condition  counter 

NSGP 

Number  of  structural  grid  (modal 
input)  points 

MSGEOM  contains  main  surface  geometry  data 

COMMON 

/MSGEOM/ 

MSID 

ST 

Main  surface  c- matrix  ID 

YDWC (9) 

Downwash  chords 

XDWP(72) 

.= 

Downwash  points 

DXLEDWC  (9) 

— 

Slope  of  leading  edge  at  downwash 
chord  intersect 

XGUST 

— 

Zero  phase  reference  point  for  a 
gradual  penetration  gust  mode 

YROOT 

Y value  of  planform  root  from  user 
input  YLE,  used  to  relocate  all  Y 
values  about  zero 

XMDWC  (9) 

= 

Mid-chord  of  downwash  chords 

BOWC (9) 

= 

semi- chord  value  of  downwash  chord 

DXTEDWC  (9) 

— 

slope  of  trailing  edge  at  downwash 
chord  intersect 

NLE 

■= 

Number  of  leading  edge  definition 
points 

XLE(IO) 

x-value  leading  edge  definition 
points 

YLE(IO) 

Y-value  of  leading  edge  definition 
points 

DXLEDY(9) 

Slope  of  leading  edge  definition 
lines 

XLEDWC  (9) 

= 

Leading  edge  of  downwash  chords 

NTE 

Number  of  trailing  edge  definition 
points 

XTE(IO) 

— 

X-value  of  trailing  edge  definition 
points 

YTE ( 1 0 ) 

Y-value  of  trailing  edge  definition 
points 

DXTEDY (9) 

■r: 

Slope  of  trailing  edge  definition 
lines 

XTEWJC  (9) 

= 

Trailing  edge  of  downwash  chords 
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CSGEOM  contains  surface  geometry  data 


COMMON 

NOCS 
CSID  (4) 
CSTYPE  (4) 

CSRS (4) 

HGAP(4) 

XHLI (4) 

YHLI  (4) 

XHLBARI  (4  ) 

XHLO  (4) 
YHLO(4) 


XHLBAR0(4) 

DXHLDY(4) 

XHLDWC 

(4,9) 

CXHLDWC 

(4,9) 

TABLE  will 

COMMON 

FTITLE  (9) 
TABLE 
(18,50) 
NOMAT 

ITHMAT 


/CSGEOM/ 

Number  of  control  surfaces 
Control  surface  C-matrix  ID 
Control  surface  type,  1=full,  2=tip, 
3=mid,  4=partial 

Surface  to  which  control  surface  is 
related  (attached) 

Gap  at  hinge  between  main  surface 
and  control  surface 
X- value  inboard  hinge  definition 
point 

Y-value  inboard  hinge  definition 
point 

X^bar  value  of  L.E.  of  inboard 
C/S  side  edge 

X- value  outboard  hinge  definition 
Y'-value  outboard  hinge  definition 
point 
point 

X-bar  value  of  L.E.  of  outboard 

C/S  side  edge 

Slope  of  hinge  line 

Hinge  intersection  of  downwash 

chord 

slope  of  hinge  at  downwash  chord 
intersect 


contain  the  RH03  C-matrix  index  table 
/TABLE/ 

Run  title  with  date  appended 
GMFILE  table  of  contents 

Number  of  c-matrices  in  CMF1  file 
of  CMFILE 

The  number  of  a C-matrix  on  (or  to 
be  put  on)  CMFILE,  When  extracting 
a c-matrix  from  CMFILE,  ITHMAT  will 
be  the  one  to  be  read.  After  writing 
a C-matrix  on  CMFILE,  NOMAT  and  ITHMAT 
will  be  equal. 
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The  following  variables  are  stored  in  TABLE  prior  to 
C-matrix  generation  or  use.  They  will  be  stored 
elsewhere  or  discarded  before  TABLE  is  needed  for 
C-matrix  indexing. 


(TABLE,  YPC)  , 

(TABLE  (9, 14)  ,PXLE)  , 
(TABLE  (13,15),  PXMI D)  , 
(TABLE  (14,180,  PDXHLDE)  , 
(TABLE  (15,21)  ,PDXTEDE)  , 
(TABLE  (1,23),  YSGFC)  , 
(TABLE  (7,25)  , BXLDESF)  , 
(TABLE  (13,  2 7)  ,XHLSGF)  , 
(TABLE  (1,37),  XTESGF)  , 
(TABLE  (7,  39)  , BSGF)  , 
(TABLE  (11  ,40)  ,VPFL)  , 
(TABLE  (9 , 4 3 ) , CO FVP ) , 


(TABLE  (12,1)  , XPPT)  , 
(TABLE  (2,15)  ,PDSLEDE)  , 
(TABLE  (6,16)  ,PXHL)  , 
(TABLE  (4,21)  ,PXTE)  , 
(TABLE  (8,22)  ,PB)  , 

(TABLE  (4,24)  ,XLESGF)  , 
(TABLE  (10,26)  , XMIDSGF)  , 
(TABLE  (7,32)  ,DXHLSGF)  , 
(TABLE  (4,38)  ,DXTDESF)  , 
(TABLE  (10,40)  ,NVPPTS) , 
(TABLE  (1,42)  ,XVP)  , 
(TABLE  (1,49)  ,DVPFL)  , 


Variables  associated  with  pressure  report 


YPC 

XPPT 

PXLE 

PDXLEDE 

PXMID 

PXHL 


PDXHLDE 

PXTE 

PDXTEDE 

PB 


Spanwise  stations  of  chords 
containing  pressure  report  points 
X- coordinates  of  pressure  report 
points  on  the  chords  YPO 
chord  intersect  with  leading  edge 
slope  of  leading  edge  at  PXLE 
X-coordinate  of  chord  midpoint 
Chord  intersection  with  control 
surface  hinge  line (s)  or  the 
constant  percent  chord  extension (s) 
Slope  of  line  intersection  chord  at 
PXHL 

Chord  intersect  with  trailing  edge 
Slope  of  trailing  edge  at  PXTE 
Length  of  semi-chord 


Variables  associated  with  sectional  generalized 
forces 


YSGFC 

XLESGF 

DXLDESF 

XMIDSGF 

XHLSGF 


Spanwise  stations  of  chords  for 
sectional  generalized  forces 
Chord  leading  edge  intersect 
Slope  of  leading  edge  at  XLESGF 
x-coordinate  of  chord  midpoint 
Chord  intersection  with  control 
surface  hinge  line(s)  of  the 
constant  percent  chord  extension (s) 
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DXHLSGF 


XTESGF 

DXTDESF 

BSGF 


Slope  of  line  intersecting  chord  at 
XHLSGF 

Chord  trailing  edge  intersect 
Slope  of  trailing  edge  at  XTESGF 
Length  of  semi- chord 


Variables  associated  with  velocity  profile 


VPFL 

XVP 

COFVP 

DVPFL 


Profile  modification 
Percent  of  chord  corresponding 
1 to  1 with  VPFL 

Coefficients  for  cubic  spline  passing 
through  the  input  points 
Slopes  of  cubic  spline  at  defining 
points 


COND  contains  the  condition  arrays,  Mach  number  and 
K- values 


COMMON 

RVALUE  (20)  = 
MACHNO  (20)  = 


/(X»ND/ 

Array  of  reduced  frequencies 
Array  of  Mach  numbers 


FILES  contains  all  of  the  files  used  by  RH03  in 
ATLAS 


COMMON 


/FILES/ 


CMFILE 

CMF1 

MIFILE 

MIF1 

MIM1 

GFFILE 

GFF1 

GFM1 

IN 

GUT 

BHGSC 1 

EHOSC2 


C-matrix  I/O  file 

First  pertinent  file  on  CMFILE 

Modal  input  file 

First  pertinent  file  on  MIFILE 

First  pertinent  matrix  in  file 

MIF1  of  MIFILE 

Generalized  force  output  file 
First  pertinent  file  on  GFFILE 
First  pertinent  matrix  in  file 
GFF1  of  GFFILE 

Input  file  (normally  standard  input) 
Output  file  (normally  standard 
output) 

Scratch  file,  used  as  DWSFILE= 
Downwash  scratch  file 
Scratch  file,  used  as  CMSPILE= 
c-matrix  scratch  file, 
COFFILE=Pressure  coefficient  file 
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Generation : 


PH0SC3  = Scratch  file,  used  as  IFSFILE= 

Interpolation  function  scratch  file 

R03M0D  contains  the  variables  associated  with 

modal  data 

COMMON  /R03M0D/ 

MSOCOF  = Name  of  interpolation  coefficinet 

matrix  for  main  surface 

CSICOF{4)  = Name(s)  of  interpolation  coefficient 
matrices  for  control  surfaces  I, 

1=1,  NOCS 

MODI MS  = The  number  of  the  first  mode  to  be 

used  from  MSOCOF  for  the  main 
surface 

MOD ICS (4)  = The  number  of  the  first  mode  to 

be  used  from  CSICOF  for  control 
surface  I,  1=1,  NOCS 

NRBM  = Number  of  rigid  body  modes 

FBREF  (3)  = Reference  point  for  the  NRBM  rigid 

body  modes 

RETYPE (6)  = Type  of  the  NRBM  rigid  body  modes 

RBMAG (6)  = Magnitude  of  the  NRBM  rigid  body 

modes 

MODECS (4)  = Array  containing  one  number  for 

each  control  surface  (=0  if  no  user 
hinge  rotations,  otherwise  contains 
name  of  record  on  DATARNFtCONTAINING 
user  rotations) 

ENDR3D  = Last  word  of  a RHG3  data  case  (i.e., 
last  word  of  labelled  common  blocks 
to  be  passed  from  the  preprocessor  to 
the  RH03  technical  module) 

CKSMF3D  = Word  available  for  storage  of  array 

CHECKSUM  by  Matrixl  Eead/Write 
routines 

Program  RHOIII  of  the  RH03  processor. 
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SECTIONAL  GENERALIZED  FORCES 


File: 

Index  Name: 
Type : 

Dimensions: 


PH03PNF 

SFmijkl 

PEAL 

(2*NWTMDS) +NDWMDS  (NWTMDS*NDWMDS  complex) 
Where; 


NWTMDS  = number  of  weighting  function  modes 
NDWMDS  = number  of  downwash  modes 


Auxi liarv  ID : Word  1 ; 

Word  2; 

Word  3: 

Word  4 ; 

Word  5; 

Word  6; 

Word  7: 
Words  8-10; 


RH03RNF 
SFmijkl 
K- value 

BO  - root  semi- span 

Mach  number 

SPAN  - wing  seiri-span 

Section  station 

Zero 


Elements; 


Generation; 


Item  Q(i,j)k  is  the  sectional  generalized  forces 
matrix  for  the  k-th  chord  where  the  (i,j)-th 
element  is  the  work  done  on  the  k-th  chord  (by  the 
unsteady  airforces  of  the  j-th  mode  acting  through 
the  i-th  mode)  divided  by  the  dynamic  load. 

Program  SGFORCE  of  the  RH03  processor. 


170.21 


FREEDOJa  ACTIVITY  VECTOR- GEOMETRIC  STIFFNESS 


File;  STIFRNF 

Index  Name;  GFAVOIs 

MIXED 

Dirnensions ; ((N+3)  /4)*1  where  N is  the  nuntber  of  nodes. 

STIFRNF 
GFAVOIs 

Bits  59-45  - 15  bits  associated 
left  to  right  with  freedoms  TX,  TY, 
etc.  A zero  bit  indicates  that  no 
node  has  an  active  freedom  of  this 
kind;  a one  bit  indicates  that  at 
least  one  node  has  this  freedom 
active. 

Bits  44-0  - Reserved  for  future 
use. 

Words  4-10:  Zero 

Elements:  Item  j consists  of  4 packed  15  bit  integers.  The 

15  bits  are  associated  (left-to-right)  with  the 
fifteen  degrees  of  freedom  at  the  corresponding 
internal  node,  A ”0"  bit  indicates  no  geometric 
stiffness  for  the  corresponding  freedom;  a ”1”  bit 
indicates  positive  geometric  stiffness. 

Bits  59-45:  Node  4j-3 

Bits  44-30:  Node  4j-2 

Bits  29-15:  Node  4j-1 

Bits  14-0:  Node  4j 

Generation:  Program  GTRA  of  the  stiffness  processor. 
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ELEMENT  STRESS  MATRICES 


File; 

Index  Name : 
Type; 

Dime ns ions ; 
Auxiliary  ID ; 

Element  s: 

Item  1 ; 


STIFRNF 

GPOOOIa,  GP0002a,  GP9999a 


MIXED 


LN*1,  where  LN  equals  the  buffer  size  (default 
6000  OCTAL) . The  dimensions  are  reduced  such  that 
the  stress  matrix  for  the  last  element  in  the 
block  is  wholly  contained  in  one  block. 


Word  1 ; 

Word  2; 

Word  3; 

Word  4: 

Word  5: 

Words  6-10: 


STIFRNF 

The  matrix  index  name 

The  number  of  elements  in  this  data 

set. 

Internal  number  of  the  first 

element  in  this  block 

Internal  number  of  the  last  element 

in  this  block 

Zero 


The  element  global  stress  matrix  data  for  each 
element  is  stored  as  follows; 


Identification  word  containing  four  packed 
integers: 


Bits  59-45: 
Bits  44-42: 
Bits  41-33: 
Bits  32-18; 

Bits  17-9: 
Bits  8-0: 


Element  internal  number 

Storage  format  code 

Reserved  for  future  use 

NW,  number  of  words  used  to  store 
ID,  runcodes  and  elements 

M,  number  of  rows  of  stress  matrix 

N,  number  of  columns  of  stress 
matrix 
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Item  2-(N+1)  ; 

Puncodes^^^ — a typical  runcode  word  is  associated 
with  a stress  matrix  column  and  contains  2 packed 
30  bit  integers  as  follows; 

Bits  59-30;  Node  number 

Bits  29-0;  Freedom  number 

Item  (N+2) ; NW— global  stress  matrix  eleraents,  stored  row- 
wise, full. 

Generation ; Program  GTRA  of  the  stiffness  module. 
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ELEMENT  STIFFNESS  MATRIX 


File:  STIFRNF 

Index  Name:  KAOOOIa,  KA0002a,  KA9999a 

Type : MIXED 

Dimensi ons ; LN*1,  where  LN  equals  buffer  size  (default  6000 

octal).  The  dimensions  are  reduced  such  that  the 
stiffness  matrix  for  the  last  element  in  the  block 
is  wholly  contained  in  one  block. 

Auxiliary  ID:  Word  1 : 

Word  2 : 

Word  3: 

Word  4: 

Word  5: 

Words  6-10: 

Elements: 

Item  1:  Identification  word  containing  four  packed 

integers 

Bits  59-36:  STIF  (display  code) 

Bits  35-30:  Zero 

Bits  29-15;  Internal  number  of  the  first 

element  in  the  block 

Bits  14-0;  Internal  number  of  the  last  element 

in  the  block 

Items  2-LN;  Element  stiffness  matrix  data,  stored  in  order  of 
internal  element  number.  Each  element  is  stored 
as  follows: 

Word  1:  ID  word  containing  four  packed  integers 

Bits  59-45;  Internal  element  number 

Bits  44-30:  Element  type 


STIFRNF 

The  matrix  index  name 

Number  of  elements  in  this  data  set 

Internal  number  of  the  first 

eleraent  in  this  block 

Internal  number  of  the  last  element 

in  this  block 

zero 
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Bits  29-15 


NF,  number  of  kinematic  freedoms 


Bits  14-0:  Zero 

Words  2-NF+1:  Runcodes,  each  consisting  of  two 

packed  integers. 

Bits  59-30;  Internal  node  number 

Bits  29-0:  Freedom  number 

Words  NF+2  - NF(NF+3) /2+2: 

Matrix  terms,  stored  rowwise,  lower 
triangular,  full. 

Generation : Program  GTRA  of  the  stiffness  module. 
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File; 

Index  Name : 
Type: 

Dimensions ; 
Auxiliary  ID 


Element  s: 
Item  1 : 


Items  I-" 


ELEMENT  GEOMETPIC  STIFFNESS  MATRIX 


STIFBNF 

KGOOOIs,  KG0002S,  KG9999S 

MIXED 

LN*1 , where  LN  equals  buffer  size  (default  6000 
octal)  . The  dimensions  are  reduced  such  that  the 
stiffness  matrix  for  the  last  element  in  the  block 
is  wholly  contained  in  one  block. 


Word  1 ; 

STIFRNF 

Word  2; 

The  matrix  index  name 

Word  3 ; 

Number  of  elements  in  this  data  set 

Word  4: 

Internal  number  of  the  first 
element  in  this  block 

Word  5; 

Internal  number  of  the  last  element 
in  this  block 

Words  6- 1 0 : 

Zero 

I dent  i f ic  at  io  n 
integers 

word  containing  four  packed 

Bits  59-36: 

STIF  (display  code) 

Bits  35-30: 

Zero 

Bits  29-15; 

Internal  number  of  the  first 
element  in  the  block 

Bits  14-0: 

Internal  number  of  the  last  element 
in  the  block 

LN:  Element  stiffness  matrix  data,  stored  in  order  of 
internal  element  number.  Each  element  is  stored 
as  follows: 

Word  1;  ID  word  containing  four  packed  integers 
Bits  59-45;  Internal  element  number 

Bits  44-30:  Element  type 
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Generation : 


Bits  29-15;  NF,  number  of  kinematic  freedoms 

Bits  1^1-0 ; Zero 

Words  2-NF+1:  Puncodes,  each  consisting  of  two 

packed  integers. 

Bits  59-30;  Internal  node  number 

Bits  29-0;  Freedom  niamber 

Words  NP+2  - NF(NF+3) /2+2; 

Matrix  terms,  stored  rowwise,  lower 
triangular » full. 

Program  GTRA  of  the  stiffness  module. 
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FREEDOM  ACTIVITY  VECTOR 

File;  STIFRNF 

Index  Name;  KFAVOIa 

T^£e ; MIXED 

Dimensions;  ((N+3)  /4)*1  where  N is  the  number  of  nodes. 

STIFRNF 
KFAVOIa 

Bits  59-45  - 15  bits  associated 
left  to  right  with  freedoms  TX,  TY, 
etc.  A zero  bit  indicates  that  no 
node  has  an  active  freedom  of  this 
kind;  a one  hit  indicates  that  at 
least  one  node  has  this  freedom 
active. 

Bits  44-0  - Reserved  for  future 
use. 

Words  4-10;  Zero 

Elements;  Item  j consists  of  4 packed  15  bit  integers.  The 

15  bits  are  associated  (left-to  right)  with  the 
fifteen  degrees  of  freedom  at  the  corresponding 
internal  node,  A ”0”  bit  indicates  no  stiffness 
for  the  corresponding  freedom;  a ”1”  bit  indicates 
positive  stiffness. 

Bits  59-45;  Node  4j-3 

Bits  44-30;  Node  4j-2 

Bits  29-15;  Node  4j-1 

Bits  14-0;  Node  4j 

Generation;  Program  GTRA  of  the  stiffness  processor. 
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BRICK  NODAL  STRESS  MA'miX 


File;  STRERNF 

Index  Name;  BOOOIba,  B0002ba,  B9999ba 

Type;  MIXED 

Dimensions ; M ♦ 1 where  M - block  size  (default  3000)  M is 

increcised  if  necessary  to  completely  hold  the 
stresses  for  one  node  for  one  brick. 

STRERNF 

Matrix  index  name 
NLC  = no.  of  loadcases 
Zero 

Elements;  The  total  matrix  is  composed  of  a series  of  sub- 

blocks each  of  which  contains  the  stresses  at  a 
node  for  one  brick  attached  to  that  node.  These 
blocks  are  sorted  in  increasing  user  node  nximber 
sequence.  If  more  than  one  brick  attaches  to  a 
node  the  sub-blocks  for  that  node  are  sorted  in 
increasing  user  element  number  sequence. 

Each  sub-block  contains  the  following; 

Item  1;  Bits  59-42:  User  node  number 

Bits  41-24:  Reserved 

Bits  23-9;  User  element  number 

Bits  8-0;  Material  code  number 

Item  2:  Bits  50-34;  Element  temperature  + 10000 

Bits  33-17:  N1  of  brick 

Bits  16-0:  N2  of  brick 

It^  3;  Bits  50-34:  N3  of  brick 

Bits  33-17;  N4  of  brick 

Bits  16-0:  N5  of  brick 


Word  1; 
Word  2; 
Word  3: 
Words  4-10; 
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Itein  4 


Bits  50-34 


N6  of  brick 


Bits  33-17:  N7  of  brick 

Bits  16-0:  N8  of  brick 

Iteirs  5 to  (7*NLG+4) : 

Stresses  for  loadcase  1,  loadcase  NLG 

Generation:  PrograrG  BEKNPNT  of  the  stress  postprocessor. 
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DISPIACEMENT  CONTROL  MATRIX 


File:  STRERNF 

Index  Name : CCNTRba 

Type;  MIXED 

Dimensions:  N*1  where  N equals  the  number  of  nodes. 

Auxiliary  ID:  Word  1:  STEERNF 

Word  2 : DCNTRba 

Word  3:  Total  number  of  defined  loadcases 

Words  4-10:  Zero 

Elements:  The  first  J rows  contain  information  for  the  first 

J nodes  and  the  J partitions  of  the  DiOOIba 
matrix.  The  N-J  remaining  rows  contain 
information  for  nodes  only.  A typical  row  K is  as 
follows; 

Bits  59-45:  Last  node  in  partition  K of  DlOOIba 

or  0. 

Bits  44-30:  Binary  code  describing  which 

freedoms  are  active  for  internal 
node  number  K (freedoms  are 
numbered  left  to  right) , 

Bits  29-15:  Partition  number  of  the  DiOOIba 

matrix  containing  displacements  for 
the  k-th  node. 

Bits  14-0:  Position  within  the  DiOOIba 

partition  of  the  start  of  the 
displacement  data  for  the  k-th 
node . 

Gene  ration : Program  DEFLEC  of  the  stress  processor. 
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LOADCASE  CORRESPONDENCE  TABLE 


File : 

Index  Name : 
Type: 

Dimensions : 
Auxiliary  ID : 

Elements; 

Item  V: 
Item  2-11; 

Generation; 


STBERNF 

CC00Rba 

MIXED 

ll^N  where  N is  the  number  of  loadcases 

Word  1;  STRERNF 

Word  2;  DC00Rba 

Words  3-10;  Zero 

The  i-th  column  contains  the  following  data  for 
the  i-th  loadcase. 

Contains  the  user  ID  for  internal  loadcase  i 

Contains  the  10  word  BCD  titling  string  for 
internal  loadcase  i. 

Program  SBTPARS  of  the  stress  processor. 
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DISPLACEMENT  MATRIX 


File; 

iSdex-Naine; 

Type; 

Dimensions ; 
Auxiliary  ID : 
Elements; 


STRERNF 

DXO0 1 ba , DIOO  2ba , . . , , DI9 9 9ba 
REAL 

M*1  where  M=N*NLC;  NLC  is  the  number  of  loadcases 
and  N is  the  number  of  active  nodal  displacements 
per  loadcase  that  are  present  in  this  partition. 

Word  1;  STRERNF 

Word  2;  The  matrix  index  name 

Words  3-10;  Zero 

The  displacements  for  each  node  are  stored  in 
groups  in  internal  node  number  order  as  shown 
below,  (The  displacements  for  one  or  more  nodes 
are  fully  contained  in  one  partition) 

Displacement  of  freedom  1 for  loadcase  1 

Displacement  of  freedom  1 for  loadcase  2 

Displacement  of  freedom  1 for  loadcase  NLC 

Displacement  of  freedom  2 for  loadcase  1 

Displacement  of  freedom  2 for  loadcase  NLC 

* 

Displacement  of  freedom  K for  loadcase  1 

♦ 

Displacement  of  freedom  K for  loadcase  NLC 

where  K is  the  number  of  active  freedoms  for  node 
i and  NLC  is  the  number  of  loadcases. 
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Generation ; 


✓ 


The  total  set  of  nodal  displacements  are  stored  in 
internal  nodal  order. 

Program  DEFLEC  of  the  stress  processor. 
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FORCE  CONTROL  MATRIX 


STRERNF 

Index  Name : 

FCNTRba 

Type: 

MIXED 

Dimensions; 

N ♦ 1 

where 

N eguals  the  number  of  elements 

Auxiliary  ID; 

Word 

1: 

STRERNF 

Word 

2: 

FCNTRba 

Word 

3 : 

Number  of  loadcases  for  which  we 
have  forces 

Words 

4-10: 

Zero 

Elements: 

Word 

j has 

data  for  internal  element  number  j* 

Hits 

59-45; 

Not  used 

Bits 

44-30: 

Number  of  kinematic  freedoms  for 
this  element 

Bits 

29-15: 

Partition  number  of  the  F0OO1ba 
matrix  containing  data  for  this 
element 

Bits 

1 4-0 : 

Position  within  the  F0OO1ba  matrix 
where  the  data  for  this  element 
begins. 

Generation:  Program  MULDIS  of  the  stress  processor. 
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File ; 

Index  Name; 
Type; 

Dimensions; 
Element,  s; 


Generation; 


ELEMENT  FORCE  MATRIX 


STEEBNF 

F0OO1ba,  F0OO2ba,  P0999ba 

MIXED 

N * 1 where  N = M*(NLe+1)  , NLC  is  the  number  of 
loadcases  for  which  forces  are  calculated,  M is 
the  nuni>er  of  forces  per  loadcase  that  are  present 
in  this  partition,  (N  < 3150) 

Word  1 ; STRERNF 

Word  2:  The  matrix  index  name. 

Words  3-10;  Zero 

Forces  and  ruiK:odes  are  srtored  in  blocks  relating 
to  internal  element  numbering.  Each  block  of  data 
has  all  the  force  and  runcode  information  for  one 
element.  The  order  of  data  within  such  a block  is 
as  follows ; 

Words  1 to  NF  where  NF  is  the  number  of  kinematic 
freedoms  for  the  element. 

Bits  59-30;  Internal  node  number 

Bits  29-0;  Freedom  number 

Words  NF+1  to  NF+ (NF*NLC) 

Force  for  loadcase  1 corresponding  to  1st  freedom 
Force  for  loadcase  2 corresponding  to  1st  freedom 


Force  for  loadcase  NLC  corresponding  to  1st 
freedom 

Force  for  loadcase  1 corresponding  to  2nd  freedom 


Force  for  loadcase  NLC  corresponding  to  freedom  NF 
Program  MULDIS  of  the  stress  processor. 
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JKLEXXBJLE  CONTOOL  MAITRlX 


File; 

Index  Name; 
Type; 

Diinensicais 
Auxiliary  ID; 

Elemen-ts; 

Generation; 


E’lRERNF 

KEQ2tt-lAa 

MIXED 

M*1  where  M is  equal  to  the  nxmiber  of  flexible 
elements  a*atrxces  on  STRERNF. 

word  1:  ETRERMF 

Word  2;  KEC^MAa 

Words  3—10;  2ero 


Row  i contains  tixe  first  word  of  the  flexible 
element  data  matrix  i- 

Program  UORDER  of  the  stress  processor- 


IBQ.B 


File 


STRERNF 

Index  Name;  KSFOOIa,  KSF002a,  , KSF999a. 

Type;  MIXED 

Dimensions;  M ♦ 1 where  M is  currently  not  greater  than  2500, 

initially  2500  words  are  reserved  for  each 
partition.  When  there  is  not  enough  room  for  the 
next  element,  or  there  are  no  more  elements,  its 
dimension  is  reduced  to  the  acttial  nunflaer  of 
words  used. 

Auxiliary  ID;  Word  1;  STRERNF 

Word  2;  The  matrix  index  name. 

Words  3-10;  Zero 

Elements; 

Item  1;  Bits  59-30;  Reserved  far  future  use 

Bits  29-15  ; NF,  ntunher  of  elements  contained 

in  this  matrix  (integer) 

Bits  14-0:  NBEG,  internal  noimber  of  first 

element  in  this  partition 
{integer) 

Item  2-NF+l: 

Bits  59-54;  EG,  the  element  code  (integer) 

Bits  53-47;  NOD,  the  number  of  nodes  (integer) 

Bits  46-39;  Reserved  for  future  use 

Bits  38-30:  NTOT,  total  number  of  vrords  in 

element  data  body  (integer) 

Bits  29-15;  ULABEL,  The  element  user  number 

(integer) 

Bits  14-0:  POINT,  pointer  to  the  body  of 

element  data  (integer) 
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Item  NF+2-M;  iidditional  descxxption  of  the  elements,  (bodies  of 
element  data) . The  pointer  word  contains  the 
following  packed  integers. 

Bits  59 -5H;  pc,  number  of  properties  (integer) 

Bits  53-4B:  PP,  property  pointer,  0 if  no 

properties  (integer) 


Bits  47-39:  Biement  property  summary 

The  element  property  summary  is  zero  except  for 
tlie  following  elements: 


BBAM: 

Bit  4b:  1 

if 

lY  > 0 

0 

if 

lY  = 0 

Bit  45:  1 

if 

iz  > 0 

0 

if 

TZ  = 0 

SBMiZ 

Bit  4b:  1 

if 

T-web  > 0 

0 

if 

T-Web  - 0 

COVER'. 

Bit  4b:  1 

if 

upper  surface  present 

0 

if 

no  upper  svurface 

Bit  45:  1 

if 

lower  surface  present 

0 

if 

no  lower  surface 

CPliATB: 

Bits  47-44: 

Ntmiber  of  laminae 

ceovER: 

Bits  47-44: 

Number  of  laminae  in 
upper  plate 

Bits  43-39: 

Number  of  laminae  in 
lower  plate 

Bits  38-24:  jEctilOicD#  the  bODAREC  input  record 

numoer  in  which  stiffness  for  this 
element  was  input  (integer) 

Bits  23—15:  MC,  the  material  code.  If  greater 

than  400B,  material  is  MC-400B  but 
has  zero  weight  (integer) , if  zero 
tlie  mater  ial  is  a con^osite. 

Bits  14-0:  TC,  the  element  teaiperature  +10000 

in  aegrees  Fahrenheit  (integer) 
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Generation; 


The  word  following  the  pointer  word  is  the 
first  \»tord  of  the  element  nodal  data.  The 
nodes  internal  node  numbers)  are  packed  as 
12  bit  integers,  5 to  a word,  into  this  and 
the  following  words.  The  nodes  are  stored 
left  to  right  with  zero  right  fill.  The 
number  of  nodal  data  words  is  thus 
(NOD+4)/5.  There  is  at  least  one  node  and 
at  most  127  nodes  per  el«nent.  If  there  are 
property  data,  PG  is  nan-zero  and  the 
properties  are  stored  in  floating  point 
form,  one  to  a word  directly  following  the 
nodal  data.  The  property  pointer  PP  is  the 
relative  address  of  the  first  property 
(PP+ POINT)  . 

A schematic  picture  of  a flexible  element 
matrix  is  shown  below. 

Program  UQRDER  of  the  stress  processor. 
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RESERVED  (30) 


NF  (15) 


NBEG  (15) 


EG  (6)  NOD  (7)  RESERVED(8)  NTOT  (9)  ULABEL  (I&)  POINT  (15) 


PC(6)[  pP  (6)  summary  | RECORD  (15)  MC  (9)  | TC  (15) 

N,  (12)  N2  (12) 
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STRESS  CONTROL  MATRIX 


File:  STFERNF 

Index  Name:  SCNOIba,  SCN02ba, SCN99ba 

Type;  MIXED 

Din’ensions;  N*1  where  N equals  the  number  of  elements.  If 

there  are  more  than  2000  elements,  each  partition 
is  limited  to  2000  words. 

Auxiliary  ID:  Word  V:  STRERNF 

Word  2:  The  matrix  index  name 

Word  3:  Number  of  loadcases  for  which 

stresses  are  calculated 
Words  4-10:  Zero 

Elements:  A typical  item  contains  information  for  one 

element. 

Item  i:  Contains  information  for  internal  element  i 

Hits  59-36;  Not  used 

Bits  35-24;  Number  of  stresses  for  this  element 

Bits  23-14;  Partition  number  of  the  STOO Iba 
matrix  containing  the  stress  for 
this  element. 

Bits  13-0:  Position  within  the  STOO Iba 

partition  for  the  start  of  the 
stresses  for  this  element. 

Generation;  Program  STRESS  of  the  stress  processor. 
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File; 

Index  Name; 
Type; 

Diirensions; 
Auxiliary  ID : 

Element  s; 
Generation : 


STB ESS  ELEMENT  SORTING  INDEX  TABLE 

STRERNF 

SELSITa 

MIXED 

N*1  where  N equals  the  number  of  elements 

Word  1;  STRERNF 

Word  2;  SELSITa 

Words  3-10;  Zero 

Item  i contains  the  user  order  sequence  number  for 
internal  element  i. 

Program  UORDER  of  the  stress  processor. 


File: 

Index  Kame : 
Type : 

Dimensions : 
Auxiliary  ID: 

Element  s: 

Generation ; 


STBESS  LOADCASE  SPECIFICATION  TABLE 


STPERNF 

SLCSTba 

MIXED 

N*1  where  N equals  the  number  of  loadcases 
specified  in  the  last  execute  stress  command. 

Word  1:  STRERNF 

Word  2:  SLCSTba 

Words  3-10:  Zero 

Items  1 through  N contain  the  internal  loadcase 
numbers  in  increasing  order  as  derived  from  the 
execute  stress  command. 

Program  SETPARS  of  the  stress  processor. 
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File: 

Index  Name: 
T^£e : 

Diicensions : 

Auxiliary  ID: 
Element 6 : 


STFESS  MATRICES 


ETFERNF 

STOOIba,  ST002ba,  ST999ba 

REAL 

M*1  where  M equals  N*NLC;  NLC  is  the  number  of 
loadcases  specified  by  the  user  in  the  execute 
stress  parameters  and  N is  the  total  number  of 
stresses  in  this  partition, 

Kord  1:  STRERNF 

V^rd  2:  The  matrix  index  name 

Words  3-10:  Zero 

The  stresses  for  element  i are  stored  as  follows: 
(The  stresses  for  one  or  more  elements  are  fully 
contained  in  one  partition) 

Stress  1 for  loadcase  1 
Stress  2 for  loadcase  1 


Stress  K for  loadcase  1 
stress  1 for  loadcase  2 


Stress  K for  loadcase  NLC 

where  K is  the  number  of  stresses  for  element  i 
and  NLC  is  the  number  of  loadcases. 

The  total  set  of  element  stresses  are  stored  in 
internal  element  order. 

Program  STRESS  of  the  stress  processor. 
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File: 

Index  Naire; 
Type; 

Dirrensions: 
Auxiliary  ID 

Elements: 
Generation : 


STRESS  USER  ELEMENT  CORRESPONDENCE  TABLE 

STRERNF 

SUELCTa 

MIXED 

N ♦ 1 where  N = number  of  elements 

Word  1 : STRERNF 

Word  2;  SUELCTa 

Words  3-10:  Zero 

Element  i has  the  user  element  number 
corresponding  to  internal  element  number  i. 

UOEDER  program  of  the  stress  module 
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SDPERPQSITION  STAGE  DATA 


File;  STRERNF 

Index  Name;  SUPERba 

Type;  MIXED 

NSTA 

Dimensions;  N ♦ 1,  vdiere  N - 1 + £ (1  +3*NLk) 

X=1 

NSTA  = the  number  of  component  stages, 

NLK  = the  number  of  superposition  load  cases 
containing  stage  NSTk 

Auxiliary  ID;  Word  1;  STRERNF 

Word  2;  SUPERba 

Words  3-10:  Zero 

Elements; 

Item  1:  Bits  59-50:  Represents  ingredient  stages.  The 

stage  positions  are  numbered  1 
thru  10  from  left  to  right.  On 
bits  indicate  stages  referenced  in 
this  supstage. 

Bits  49-16:  Reserved. 

Bits  15-12;  Number  of  ingredient  stages,  NSTk. 

Bits  11-0;  Total  number  of  superposition 

loadcases  to  create. 

Item  2-{NSTA+1)  ; 

Bits  59-54;  Ingredient  stage  number  NSTk 

Bits  53-27 ; Reserved 

Bits  26-15:  Number  of  superposition  loadcases 

containing  stage  NSTk  , NLST 

Bits  14-0:  Pointer  to  data 
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Item  NSIA+2: 


Internal  superposition  load  case  number  (integer) 

Item  NSTA+3: 

Ingredient  internal  loadcase  nuniber  (integer) 
Item  NSTA+4-N: 

Load  factor  (real) 

The  last  three  items  are  repeated  for  each 
loadcase  for  every  stage. 

Generation:  Program  SUPRFAC  of  the  stress  module 
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File : 

Index  Kama ; 
Ti£e; 

Dimensions; 

Auxiliary  ID ; 
Elements; 


Generation: 


DISPLACEMENT  MATRIX  (user  orders 


STREPNf 

UDOOIba,  UDOOZba,  UD999ba 

REAL 

M * 1 where  M = N*NLC,  NLC  is  the  number  of 
loadcases  and  N is  the  number  of  active  nodal 
displacements  per  loadcase  that  are  present  in 
this  partition.  (M  < 3150) 

word  1;  STRERNF 

Word  2:  The  matrix  index  name 

Words  3-10:  Zero 

The  displacements  for  each  node  are  stored  in 
groups  in  user  node  number  order  as  shown  below, 
{The  displacements  for  one  or  more  modes  are  fully 
contained  in  one  partition.) 

Displacement  of  freedom  1 for  loadcase  1 

Displacement  of  freedom  1 for  loadcase  2 

0 

Displacement  of  freedom  1 for  loadcase  NLC 

Cisplacement  of  freedom  2 for  loadcase  1 

Displacement  of  freedom  K for  loadcase  NLC 

(K  is  the  number  of  active  freedoms  for  this  node) 

Program  UORDER  of  the  stress  processor. 
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NODAL  CIS PLACEMENT  CONTROL  MATRIX  (USER  ORDER) 


File;  ETBERNF 

index  Name;  UDCOIba 

Type;  MIXED 

Dimensions;  N ♦ 1 where  N equals  the  number  of  nodes  with 

active  freedoms. 

Auxiliary  ID;  l«ord  1;  STRERNF 

Word  2:  UDCOIba 

Word  3:  Number  of  loadcases 

Word  4;  Logical  OR  of  all  freedom  activity 

bit  patterns 
Words  5-10;  Zero 

Elements;  Each  item  contains  the  following  data  for  one 

node.  The  data  is  ordered  in  increasing  user 

mmber  order. 

Bits  59-45;  Internal  node  number. 

Bits  44-30:  Binary  code  describing  which 

freedoms  are  active  for  this  node. 

Bits  29-15;  Partition  number  of  the  DDOOIba 

matrix  containing  the  displacement 
data  for  the  node. 

Bits  14-0;  Position  within  the  UDOOIba 

partition  of  the  start  of  the 
displacement  data  for  this  node. 

Generation:  Program  UORDER  of  the  stress  processor. 
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ELEMENT  FORCE  MATRIX  (USER  OR  DEB) 


File; 

Index  Name; 
Type: 

Diroe  nsions : 

Auxiliary  ID ; 
Eleroent  g; 


STRERNF 

UFOOTba,  UF002ba,  UF999ba 

MIXED 

N * 1 where  N = M*(NLC+1)  . NIC  is  the  number  of 
loadcases  for  which  forces  are  calculated,  M is 
the  number  of  forces  per  loadcase  that  are  present 
in  this  partition.  (N  S 3150) 

Word  1:  STRERNF 

Word  2;  The  matrix  index  name. 

Words  3-10;  Zero 

Forces  and  runcodes  are  stored  in  blocks  relating 
to  user  eleroent  numbering.  Each  block  of  data  has 
all  the  forces  and  runcode  information  for  one 
elatient.  The  order  of  data  within  such  a block  is 
as  follows; 

Words  1 to  NF  where  NF  is  the  nimber  of  kinematic 
freedoms  for  the  element. 


Bits  59-30;  Internal  node  nurober 

Bits  29-0;  Freedom  number 

words  NF+1  to  NF+(NF*NLC) 

Force  for  loadcase  1 corrosponding  io  1st  freedom 
Force  for  loadcase  2 corresponding  io  1st  freedom 

• ! ' 

■ • I 

Force  for  loadcase  NLC  corresponding  to  1st  freedom 
Force  for  loadcase  1 corresponding  to  2nd  freedom 


m 

Force  for  loadcase  NLC  corresponding  to  freedom  NF 
Generation;  Frograro  UORDER  of  the  stress  proceskor. 
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File;  STRERNF 

Index  Name;  UFCOIba 

Type;  MIXED 

Dimensions ; N * 1 where  N equals  the  number  of  elements 

Auxiliary  ID;  Word  1;  STRERNF 

Word  2;  DFCOIba 

Word  3;  Number  of  loadcases  for  which  we 

have  forces. 

Words  4-10;  Zero 

Elements ; Word  j has  data  for  the  jth  element  in  user 

order. 

Bits  59-45:  Not  used 

Bits  44-30:  Number  of  kinematic  freedoms  for 

this  element 

Bits  29-15:  Partition  number  of  the  UFOOIba 

matrix  containing  data  for  this 
element 

Bits  14-0:  Position  within  the  UFOOIba  matrix 

where  the  data  for  this  element 
begins . 

Generation;  Program  BORDER  of  the  stress  processor. 
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File; 

Index  Naroe ; 
Type; 

Diniensions; 

Auxiliary  ID 
Elements; 


Generation: 


STRESS  MATBICES  - USER  ORDER 


STREPNF 

USOOlfca,  US0G2ba,  US999ba 

REAL 

M*1  where  M equals  N*NLC;  NLC  is  the  number  of 
loadcases  specified  by  the  user  in  the  execute 
stress  parameters  and  N is  the  total  number  of 
stresses  in  this  partition. 

Word  1;  STRERNF 

Word  2;  The  matrix  index  name 

Words  3-10;  Zero 

The  stresses  for  element  i are  stored  as  follows; 
(The  stresses  for  one  or  more  elements  are  fully 
contained  in  one  partition) 

Stress  1 for  loadcase  1 
Stress  2 for  loadcase  1 

# 

Stress  K for  loadcase  1 
Stress  1 for  loadcase  2 

Stress  K for  loadcase  NLC 

where  K is  the  number  of  stresses  for  element  i 
and  NLC  is  the  number  of  loadcases. 

The  total  set  of  element  stresses  are  stored  in 
user  element  order. 

Program  UORDER  OF  THE  STRESS  FRCCESSOR. 


190.25 


File : 

Index  Name; 
Type: 

Diirensions; 
Auxiliary  ID : 

Element  s; 

Item  i: 


Generation; 


STRESS  CONTROL  MATRI X - USER  CPCEP 


STRERNF 

USCOIba,  USC02ba,  USC99ba 


MIXED 

N*1  where  N equals  the  number  of  elements.  If 
there  are  more  than  2000  elements,  each  partition 
is  limited  to  2000  words. 


Word  1 : 

Word  2: 

Word  3; 

Words  4-10: 


STRERNF 

The  matrix  index  name 
Number  of  loadcases  for  which 
stresses  are  calculated 
z ero 


A typical  item  contains  information  for  one 
element. 


Contains  information  for  the  i-th  element  when 
stored  in  user  ID  order. 

Bits  59-36;  Not  used 


Bits  35-24; 
Bits  23-14; 


Bits  1 3-0: 


Number  of  stresses  for  this  element 


Partition  number  of  the  USOOIba 
matrix  containing  the  stress  for 
thi s e lament 

Position  within  the  USOOIba 
partition  for  the  start  of  the 
stresses  for  this  element 


Program  UORDER  of  the  stress  processor. 


190. 26 


File: 

Index  Name: 
Type; 

Dime  nsi  oris : 
Matrix  Name: 


Auxiliary  ID : 


Elements; 
Generation : 


VIBRATION  EIGENVALUES 


VIBRPNF 

FREQSvs  (user  matrix) 

MIXED 

(NF*3)*1,  where  NF  equals  the  number  of 
frequencies  requested 

Pate  of  matrix  generation 
(month/day/year ) 

Mass  matrix  name 
Stiffness  matrix  name 
Eigenvalues  matrix  name 
Generalized  mass  matrix  name 
Generalized  stiffness  matrix  name 

VIBRPNF 

The  matrix  index  name 
Type  of  dynamic  matrix  operated  on. 
=5  1 - stiffness 

- 2 - Flexibility 

= 3 - Buckling 

Zero 

The  eigenvalues  are  stored  in  a row-wise,  lower 
triangluar  format.  (Sparse  format,  no  leading 

zeros) 

Program  EXPAND  of  the  vibration  processor. 


Word  1 ; 

Word  2: 
Word  3 : 
Word  4; 
Word  5 ; 
Word  6 : 

Word  1; 
Word  2: 
Words  3: 


Words  4-10 


200. 1 


GENERALIZED  MASS 


File:  VIBRRNF 

Index  Name:  GMASSvs  (user  matrix) 

Type:  REAL 

M*M,  where  M equals  the  number  of  requested  mode 
shapes 

Word  1:  VIBRRNF 

Word  2:  The  matrix  index  name 

Word  3:  Number  of  normalizing  factors  from 

R.B.M. 

Words  4-9:  Normalizing  factors  from  R.B.M. 

Word  10:  Zero 

Elements:  Square  symmetric  generalized  mass  matrix  where 

each  row  i or  column  i contains  the  generalized 
mass  for  the  i-th  mode. 

Generation:  Program  EXPAND  of  the  vibration  processor. 


Dimensions; 
Auxi  liarv  ID : 


200.  2 


File; 

Index  Name; 

Dimensions ; 
Auxiliary  ID ; 

Element  s; 


GENERALIZED  STIFFNESS 


VIBERNF 

GSTIFvs  (user  matrix) 

REAL 

M*M  where  M equals  the  number  of  requested  mode 
shapes. 

Word  1 ; VIBRRNF 

Word  2;  The  matrix  index  name 

Words  3-10;  Zero 

Square  symmetric  generalized  stiffness  matrix 
where  each  row  i or  column  i contains  the 
generalized  stiffness  for  the  i-th  mode. 


Program  EXPAND  of  the  vibration  processor. 


200.3 


VIBRATION  EIGENVECTORS  (H)DE  SHAPES) 


File: 


VIBRRNF 


Index  Name : 


MODESvs  (user  matrix) 


Type: 

Dimensions : 


Matrix  Name: 


REAL 

where  N equals  the  dimension  of  the  stiffness 
matrix  (nirnber  of  retained  degrees  of  freedom)  and 
K equals  the  number  of  requested  mode  shapes. 


Word  1: 

Word  2: 
Word  3: 
Word  4: 
Word  5: 
Word  6: 


Date  of  matrix  generation 
(mon  th/d  ay/y  ear ) 

Mass  matrix  name 
Stiffness  matrix  name 
Eicrenvalues  matrix  name 
Generalized  mass  matrix  name 
Generalized  stiffness  matrix  name 


Auxiliary  ID : 


Elements: 
Generation : 


Word  1 : 
Word  2: 
Vvord  3: 

Words  4-9: 
Word  10 : 


VIBRRNF 

The  matrix  index  name 

Number  of  normalizing  factors  for 

rigid  body  modes 

The  normalizing  factors 

Zero 


Item  (i,j)  contains  the  normalized  displacement  of 
the  j-th  freedom  for  the  i'-th  mode. 

Program  EQCRECK  of  the  vibration  processor. 


200.4 


SUBSET  FREEDOM  AND  NODE  NUMBERS 
f ASSOCI ATED~W?TH^SUBSiT~MODE  SHAPESV 


File: 

Type : 

Dimensions ; 
Matrix  Ncime; 

Auxiliary  ID : 
Elements: 


Generation: 


VIBRKNF 

SFdddvs 

MIXED 

NS*1 , where  NS  is  the  number  of  retained  degrees 
of  freedom  associated  with  its  nodal  subset 

Date  of  matrix  generation 
(month/day/Vear) 

Mass  matrix  name 
S t i f f ne s s ma t r i x'  n ame 
Eigenvalues  matrix  name 
Generalized  mass  matrix  name 
Generalized  stiffness  matrix  name 

VIBRRNF 
SFdddvs 
Zero 

Item  i is  associated  with  thfe  i-th  retained 
freedom.  This  item  contains  two  packed  30  bit 
integers  as  follows: 


Word  1 : 

Word  2 : 

Word  3: 

Word  4; 

Word  5: 

Word  6: 

Word  1 : 

Word  2 : 
Words  3-10: 


Bits  59-30:  The  freedom  number  for  this 

retained  freedom 

Freedom  Number  Freedom 


1 

2 

3 

4 

5 

6 

Bits  29-0:  The  user 

retained 


X- translation 
y- translation 
z- t r ans 1 at i o n 
X- rotation 
y- rotation 
z- rotation 

node  number  for  this 
freedom. 


Program  PSUBSET  of  the  vibration  processor. 


200.5 


MODE 

Filet 

Index  Name: 

laoe: 

Dimensions : 
Matrix  Name  I 

Auxiliary  ID: 

Elements; 

Generation; 


SHAPES  (ASSOCIATED  WITH  NODAL  SUBSETS^ 

VIBRRNF 

SMdddvs  (user  matrix) 

REAL 

NS*M,  where  NS  is  the  number  of  retained  degrees 
of  freedom  associated  with  its  nodal  subset  and  M 
equals  the  nundber  of  requested  mode  shapes. 


Word  1 : 

Word  2: 
Word  3: 
Word  4: 
Word  5: 
Word  6: 


Date  of  matrix  generation 
(month/day/year) 

Mass  matrix  name 
Stiffness  matrix  name 
Eigenvalues  matrix  name 
Generalized  mass  matrix  name 
Generalized  stiffness  matrix  name 


Word  1 : 

Word  2: 
Words  3-10; 


VIBRRNF 

SMdddvs 

Zero 


Item  (i,j)  contains  the  normalized  displacement  of 
the  j-th  freedom  for  the  i-th  mode. 

Program  PSDBSET  of  the  vibration  processor. 


200.6 


TOTAL  MASS  MATRIX 


File: 

Index  Name : 
Type : 

Ditnension: 
Auxiliary  ID : 

Elements: 


VIBPRNF 

TOTWTvs  (user  matrix) 

PEAL 

6*6 

Word  1 : VIBPRNF 

Word  2:  The  matrix  index  name 

Words  3-10:  Zero 

Total  mass  and  inertias  positioned  as  follows 


w 

0 

0 

0 

0 

0 

0 

w 

0 

G 

O 

0 

0 

0 

w 

o 

0 

0 

0 

0 

0 

I XX 

Ixy 

Ixz 

0 

0 

0 

Ixx 

lyy 

lyz 

0 

0 

0 

Izx 

Izy 

Izz 

Generation:  Program  RIGIDBM  of  the  vibration  processor. 


200.  7 


VIBRATION  SET  CONDITION  MATRIX 


File; 

Index  Name: 
TYPE; 

Dimension: 
Auxi 1 i arY_ ID ; 

Elements: 

Item  1: 

Item  2: 
Item  3: 
Generation : 


VIBRRNF 

VSETCON 

MIXED 

NVSET  * 3,  where  NVSET  is  the  maximum  number  of 
vibration  sets. 

Word  1:  VIBRRNF 

Word  2:  VSETCON 

Words  3-10;  Zero 

Row  i contains  the  following  data  for  vibration 
set  number  i. 

Bits  59-30:  Set  number 

Bits  29-0:  Stage  number 


Stiffness  or  Flexiblity  matrix  name. 

Mass  matrix  name. 

Program  PICKUP  of  the  vibration  processor 


200,8 


APPENDIX  A - BIT  NUMBEEING  CONVENTION 


The  bit  references  in  the  matrix  descriptions 
based  on  a 60  bit  word  numbered  left  to  right 
indicated  below. 


60  BIT  WORD 


APPENDIX  B - MATRIX  USAGE 


AEDINT  ProGessor; 


Input 

1 ACMijOO 

2 GF0ijkl 

Output 

1 xxxxx  Data  case  control 

2 xxxxxyy  Generalized  airforce 

iratrix 


AFI  processor 


Input 


1 

AFCCi 

2 

AFCFi 

3 

AFCGi 

4 

AFCSi 

5 

AFMCi 

6 

AFMGi 

7 

AFSLi 

8 

AFPMi 

9 

AFRBi 

10 

AFTGi 

11 

AFTGi 

12 

AFURi 

13 

AFYGi 

14 

Cddd 

15 

INTABLE 

Output 

1 

ACMij 

2 

CAyi  jAl 

3 

CGCij 

4 

CTCij 

5 

GFOijAl 

6 

Mici  j 

7 

8 
9 

10 

11 

12 


BUCKLIKG  Processor 


Input 

1 

2 

3 

4 

5 


M2Cij 

SI0ij 

SAyijAl 

TGCij 

Wxxi  j 

XM0ij 


xxxxxxx  Geoiretric  stiffness  matrix 

KRFVOba 

KN0ALTa 

KNCrOOa 

KL0C00a 


Out  put 

1 BSETC0N 

2 EIGENbs 

3 M0DESbs 


DESIGN  Processor 


Input 


1 

NALL0WC 

2 

NALL0WS 

3 

NBIOOIa 

4 

NBUCTAB 

5 

NCOOIba 

6 

NDLCRba 

7 

NDPOOIa 

8 

NBOOIba 

9 

NlTYPEa 

10 

NKSOOIa 

11 

NiOOIba 

12 

NMATERa 

13 

NMSOOIa 

14 

N0CNTRa 

15 

N0DVCCa 

16 

N0DOO1a 

B.2 


17 

NPARAMa 

18 

NPBOOIa 

19 

NPDOOIa 

20 

NSMCNTa 

21 

NSMKEYa 

22 

NSPOOIa 

23 

NSTOOIa 

24 

NVARIAa 

25 

LC00Rba 

26 

KPARMS1 

27 

KSFOOTa 

28 

KM00001 

29 

SEKddda 

30 

SCNOIba 

31 

SLCSTba 

32 

STOOIba 

Out  put 

1 

DESPARa 

2 

HlSTRYa 

3 

KSFO0 1 a 

4 

MINOIca 

5 

MFARcba 

6 

MP0OO1a 

7 

MTARcba 

8 

MOOIcba 

9 

NOOIcba 

10 

SOOIcba 

11 

SMIMcba 

12 

TMIMcba 

13 

TOOIcba 

DUEL AT  Processor 


Input 


1 

2 

3 

4 

5 

6 

7 

8 


DLeSi 

DLPGi 

DLBGi 

DiDIi 

DLVIi 

DlPIi 

DLMGi 

DLRBi 


9 

10 

11 


DISSi 

Cddd 

INTABLE 


O ut  pul: 


1 

BlCijOO 

2 

B2Cij00 

3 

ACMijOO 

4 

DBCijOO 

5 

GFOijkl 

6 

Ml25ijOO 

7 

M30ijOO 

8 

PD0ijkl 

9 

PSCijOO 

10 

QOOxxkl 

11 

SBCijOO 

12 

SD0i jkl 

13 

SFBijkl 

14 

SF0ijkl 

15 

SGCijOO 

16 

VPCijOO 

EXIBACT  processor 


I nput 


1 

ADATDIP 

2 

BSETC0N 

3 

CVECOIa 

4 

DCNTRba 

5 

DC00Rba 

6 

Dl001ba 

7 

EIGENOI 

8 

FPi  jklrn 

9 

FPi jklmn 

10 

FREQSO 1 

11 

FVECO 1 a 

12 

KL0C00a 

13 

KMELN0a 

14 

KNClOOa 

15 

KN0ALTa 

16 

KPRAMS1 

17 

KRFVOba 

18 

KSFOOIa 

B.4 


19 

KUFRTOa 

20 

M0DESO 1 

21 

MFARMS1 

22 

M00 1 cba 

23 

N001cba 

24 

PVECOIa 

25 

SCNO 1 ba 

26 

SDTNLST 

27 

SEKddda 

28 

SEMddda 

29 

SFdddO 1 

30 

SITM001 

31 

SLCSTba 

32 

SMdddO 1 

33 

SNKddda 

34 

SPKddda 

35 

STOOIba 

36 

TAPLWTa 

37 

T0TLWTa 

38 

VSETC0N 

Output 

1 

ADATDIR 

2 

DBEXC0N 

3 

DBEXTNM 

4 

CBINDEX 

5 

DB001XX 

6 

DBINDXX 

7 

ALNMLST 

8 

ALNMOO 1 

9 

CANMLST 

10 

CANM001 

11 

CSNMLST 

12 

CSNM001 

13 

C0NMLST 

14 

C0NMOO 1 

15 

CYNMLST 

16 

CYNM001 

17 

LCNMLST 

18 

LCNMOO 1 

19 

MDNMLST 

20 

MDNMO0 1 

21 

RSNMLST 

22 

23 

24 

25 

26 


FLEXAIF.  Processor 


Input 


1 

2 

3 

4 

5 

6 
7 

Output 

1 

2 


FLUTTER  Processor 


Input 

1 

2 

3 

4 

5 

Output 

1 

2 

3 

4 


BSNM001 

SUBSIST 

SPKddda 

SDTNLST 

SITM001 


xxxxxxx  Stiffness  or  Flexibility 
matrix 

xxxxxxx  Mass  matrix 

M0DESVS 

GSTIFVS 

SMdddvs 

ACMi jOO 

GFOijkl 


xxxxx  Data  case  control 
xxxxxyy  Generalized  airforce 
matrix 


ULCSi 

XXXXX  Data  case  control 
xxxxxyy  Generalized  Airforce 
Matrix 

GMASSvs  Generalized  Mass 
GSTiFvs  Generalized  Stiffness 


FRiupvj 
FPiupv  j 
FIBCij 
Fiupvjw 


B.6 


INTEEPCIATION  Processor 


Input 

1 

2 

3 

4 

5 

6 

Output 

1 

2 


SMdddvs 

KN0ALTa 

KNClOOa 

KLecma 

SNKddda 

SFdddvs 


CdddO 

INTABLE 


LOADS  Processor 


Input 


1 

LC00Rba 

2 

LNOOIba 

3 

LEOOIba 

4 

LTOOIba 

5 

LTLCCba 

6 

LNTLTba 

7 

LEDIRba 

8 

LDOOIba 

9 

LCefMBba 

10 

KC00Rba 

11 

KDOOIba 

12 

KLCTOO 1 

13 

KSFOOIa 

14 

KNClOOa 

15 

KN0ALTa. 

16 

KL0C00a 

17 

KMELN0a 

18 

LR0TNba 

19 

LUOOOba 

20 

GKSOOIa 

21 

GPOOOIa 

22 

KAOOOIa 

23 

MAOOOIa 

B.7 


Output 


1 

2 

3 

4 

5 

6 

7 

8 
9 

10 

11 


MACHBOX  Processor 


Input 

1 BOXi 

2 Cddd 

Input /Out put 

1 

2 

3 

4 

5 

6 


Output 


1 

ACMij 

2 

ACNijkl 

3 

BLnijkl 

4 

B0Xi jkT 

5 

B0XijkW 

6 

CMnijkl 

7 

DWPijkl 

8 

EXPi  j 

9 

GACijkl 

10 

GCIijkl 

11 

GFOijkl 

12 

ISPijk 

13 

LNnijkl 

AICCeee 

AICCflNDX 

AICMeee 

AlCPeee 

Aicweee 

AlCVeee 


ESULTba 
LAGOIba 
DCeS0Eba 
ISCOIba 
ISOOlba 
DAGO Iba 
ELG0Nba 
EL000ba 
LFAVOba 
IBOGIba 
IBCOIba 


B.8 


14 

LTnijkl 

15 

M0ni jkl 

16 

MPTi jk 

17 

PCnijkl 

18 

PSTijkl 

19 

PSWijkl 

20 

SACijkl 

21 

SBnijkl 

22 

SCIijkl 

23 

SFOijkl 

24 

SLnijkl 

25 

SMnijkl 

26 

SPni jkl 

27 

SSni jkl 

28 

STnijkl 

29 

SUnijkl 

30 

SVni jkl 

31 

UNnijkl 

32 

UTnijkl 

33 

VPnijkl 

34 

WSnijkl 

MASS  Processor 


I nput 


1 

ISSCSSS 

2 

ISSSC0R 

3 

KL0C00a 

4 

KM00001 

5 

KMEXN0a 

6 

KNGlOOa 

7 

KN0ALTa 

8 

KPARMS1 

9 

KKFVOba 

10 

KSFOOra 

11 

MCMASga 

12 

MCMN0Da 

13 

MC0NDTa 

14 

MFATUDa 

15 

MFC0NDa 

16 

MFL0ADa 

17 

MFMUSEa 

18 

MFULffa 

19 

MH0LDSa 

20 

ML0Dppa 

21 

MMELN0a 

22 

MLUMPOa 

23 

MPANLha 

24 

MPARMS1 

25 

MPC0NDa 

26 

MFL0ADa 

27 

MPL0CLa 

28 

MEN0CTa 

29 

MPN0DMa 

30 

MPSETha 

31 

MSFOOIa 

32 

MTANKSa 

33 

MWTFACa 

34 

MWTFTta 

35 

SEKddda 

36 

SEMddda 

Output 


1 

MAO 00  la 

2 

CgOOOIa 

3 

M— — — 

4 

G— - 

5 

ID-—— 

6 

T0TLWTa 

7 

lAPLWTa 

8 

MDCgqga 

9 

MREDSSS 

IQ 

MFAVOOa 

11 

FTttOla 

12 

FTINDXa 

13 

FVECffa 

14 

CVECppa 

15 

PVECppa 

MERGE  Utility  Processor 


Set/Stage  Option 

Input 

1 

2 

3 

4 


KACVOba 

KFAVOIa 

KRFVOba 

KUFRTOa 


B.VO 


5 

KFATOOa 

6 

KNdOOa 

7 

LFAVOba 

8 

MFAVOOa 

9 

DC00ba 

10 

KAOOOIa 

11 

MAOOOIa 

12 

CgOOOIa 

13 

DAOOIba 

14 

LAOOIba 

15 

KN0DC0N 

16 

BSETC0N 

1 KUFRTOa 

2 KFATOOa 

3 KRTCOba 

Substructure  Option 


Input 


1 

ICAVSSS 

2 

IRFVSSS 

3 

IRTCSSS 

4 

IFATssS 

5 

IFAVsss 

6 

lUFRSSS 

7 

INCISSS 

8 

ILFASSS 

9 

ILC0SSS 

10 

ILRCSSS 

11 

LSRCSSS 

12 

INDMSSS 

13 

IDLCSSS 

14 

lELCSSS 

15 

LAOOIba 

16 

DAOO Iba 

Out  put 

1 

IFATSSS 

2 

lUFRsss 

3 

IRTCSSS 

B.  1 1 


RH03  Processor 


Input 

1 R30i000 

2 RCniiOOO 

Input/Output 

1 CMOOOOO 

2 CMiOOOO 

Output 

1 
2 

3 

4 

5 

6 

7 

8 
9 

10 


STIFFNESS  Processor 


ACMijOO 

DWOijkl 

DWMijkl 

GFOijkl 

HCmijQO 

M0OijOO 

PROijkl 

PSOijkl 

R30ij00 

SFmijkl 


Input 

1 

2 

3 

4 

5 

6 

7 

8 
9 

10 


KPARMSI 
KN0ALTa 
KNClOOa 
KI0C00a 
KSFOOIa 
KMOOOO 1 
STOOIba 
KELEKEY 
KCMSUMM 
DC00Rba 


B.  12 


out:  put 


1 KAOOOIa 

2 GPOOOIa 

3 KPAVOIa 

4 KGOOOIs 

5 IFAVsss 

6 GFAVOIs 


STBESS  Processor 


Input 


1 

KPABMS1 

2 

KRFVOba 

3 

KFATOba 

4 

KLCTOOa 

5 

ISSCSSS 

6 

ISSSC0R 

7 

KSFOOIa 

8 

GPOOOIa 

9 

ISCOIba 

10 

ISOOIba 

11 

DC00Rba 

12 

ILCLSSS 

13 

SULCTba 

14 

IFATsss 

15 

IFFVSSS 

16 

KAOOOIa 

17 

SUPERba 

18 

SUPSTGa 

19 

SUDISba 

20 

SOSTRba 

Output 

1 

SLCSTba 

2 

DCNTRba 

3 

DIOOIba 

4 

SCNOIba 

5 

STOOIba 

6 

SUELCTa 

7 

SELSITa 

8 

KEC0J«Aa 

9 

KSFO0 1 a 

B.  13 


10 

USOOIba 

11 

USCOIba 

12 

DC00Rba 

13 

FCNTRba 

14 

F0OO1ba 

15 

UFCOIba 

16 

UFOOIba 

17 

UDCOIba 

18 

UDOO Iba 

19 

SUPEBba 

VIBRATION  Processor 


Input 

1 xxxxxxx 

2 xxxxxxx 


3 

4 

5 

6 

7 

8 


SNKddda 

KRFVOba 

KN0ALTa 

KNClOOa 

TAPLWTa 

KL0C00a 


1 FREQSVS 

2 MaDESvS 

3 SMdddvs 

4 GMASSvS 

5 GSTIFvs 

6 T0TWTVS 

7 SFdddvS 

8 VSETC0N 


Mass  Matrix 

St  if  f n es  s /F  lex  ibi  1 i ty 

Matrix 


B.  14 


1-1 


1-2 

50-1 
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